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THE PRESIDENTIAL ADDRESS. 


Tus Institution is to be congratulated on the remark- 
able address with which Mr. Frank Gill opened 
the new session. It was in the main a masterly 
review of the art of electrical communication, with 
special reference to long-distance telephony, as practised 
in the United States, and as it might conceivably be 
practised in Europe. The figures which he quoted re- 
garding the actual development of telephony in America 
were startling to people accustomed only to our modest 
statistics; with one telephone to every 7.7 persons, 
10,000 companies at work, over 14,000,000 telephone 
stations installed, and the invested capital of the Bell- 
owned companies alone some £346,000,000, it would 
appear as though the saturation point were not far off 
in the United States. Yet in Los Angeles, Mr. B. 
Welbourn said last Monday, there is one telephone to 
every four people! 

A large part of Mr. Gill’s address was devoted to the 
highly technical aspect of long-distance telephony, ex- 
plaining the effect of recent developments upon long- 
distance communication, and will, we think, be regarded 
as a classic exposition in simple language of what must 
be admitted to be a somewhat abstruse subject. How 
great a debt the telephone community owes to 
Mr. Oliver Heaviside was clearly indicated; as long 
ago as 1887 Mr. Heaviside showed that ‘‘loading’’ a 
telephone line with inductance, contrary to the prevail- 
ing view, would have a beneficial effect on the transmis- 
sion of speech, and to that discovery is due the possi- 
bility of holding converse over such a distance as that 
between New York and San Francisco—2,800 miles—or 
through submarine telephone cables from Great Britain 
to various Continental countries. This was rightly re- 
garded as a great step in advance, before the war; but 
one of the results of the war of intellect and research 
which accompanied the war of blood and fire was the 
extraordinary development of the thermionic valve, and 
its application to the solution of telephonic problems. 
first to that of enormously amplifying infinitesimal 
variations of current in radio-telephony, and later to 
that of relaying telephonic currents in cables and over- 
head lines. Telephone repeaters had been known for 
many years, but their efficiency bore no comparison to 
that of the thermionic repeater, which is effecting a re- 
volution in telephony by wire over long distances. It 
is a most remarkable property of the thermionic re- 
peater that it retransmits voice currents without appre- 
ciable distortion or loss of intelligibility—as Mr. Gill 
remarked, no fewer than 23 repeaters have been used in 
tandem on regular service. So highly have these de- 
vices been perfected, that their characteristics are as 
well-defined as those of incandescent lamps, and the per- 
formance of one is identical with that of another of the 
same type. One result of the advances that have been 
made in this direction is that long overhead lines need 
not now be loaded in order to reduce attenuation—it 
suffices to insert repeaters at suitable intervals. 

Remarkable results, too, have been attained in the 
use of the “‘carrier’’ system of telephony. This 
depends upon the principle of resonance. Several high- 
frequency currents are sent along the same circuit, each 
modulated by voice currents independently of the rest, 
and at the receiving end the various frequencies are 
sorted out and the carrier currents eliminated. By 
such means four wires between Chicago and Omaha (450 
miles) carry 27 effective circuits. In the United States 
already there are over 15,000 miles of ‘carrier’ 
rcutes and 95,000 miles of “‘ carrier ’’ channel. 
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But all these refinements are subject to one essential 
condition—that the lines to which they are applied shall 
be suitable in all respects and at all times for the appli- 
cation of the repeating and multiplying devices above 
mentioned ; and that involyes as an imperative necessity 
unity of control. This, in fact, is the keynote of Mr. 
Gill’s address. After explaining how the indispensable 
unity of control obtains in the United States, in spite 
of the existence of 10,000 telephone companies, he shows 
that in Europe the conditions are at present fundament- 
ally difierent—the very antithesis of unity. Neverthe- 
less facility of intercommunication between town and 
town throughout the European area is of immense im- 
portance. No fewer than 4,000,000 long-distance calls 
are originated at New York per annum; the United 
States has found the telephone indispensable to the 
speedy transaction of commercial affairs—and Mr. Gill 
asks: Why should not Europe share that convenience? 

Thus he arrives at the climax of his thesis—the 
astounding proposition that Europe should, in effect, be 
treated as one country for telephonic purposes; that 
either a single company should handle all the long- 
distance traffic, or the various Governments should form 
a Commission for the same purpose. He is even ready 
to submit a plan for the consideration of the authorities 
concerned, by which the desired result could be brought 
about. 

Seldom has so bold a proposition been put forward ; 
whatever the outcome, the idea is certainly one which 

‘reflects credit on the author, and is well worthy of 
enunciation from the presidential chair of the Institu- 
tion. We trust that Mr. Gill’s additional suggestion— 
that a conference be held of all the European telephone 
authorities—will be carried into effect. Such a confer- 
ence would find ample material for consideration within 
the four corners of the presidential address alone; and 
even if the existing conditions are unfavourable to the 
immediate realisation of the scheme of unification, at 
least it will be possible to prepare the ground for such a 
scheme to be carried out when circumstances are more 
propitious. As Mr. Gill suggests, there is no better way 
of increasing goodwill amongst nations than by increas- 
ing the facilities for intercommunication between them ; 
and goodwill amongst nations is necessary to ‘‘ peace on 
earth.”’ 


At a recent Salesmanship Conference 

Canvassers and asupply engineer indicated that he 
Canvassing. would welcome some advice as to how to 
train salesmen. His thought, or at least 

the root of the thought, has probably been in the mind of 
a good many engineers and managers of supply under- 
takings. We do not think we are far wrong in saying that 
the canvassing stafis of electricity supply undertakings 
are as a whole somewhat disappointing. This may be 
less their own fault than that of those who engage them 
and allocate their duties. This side of an undertaking’s 
energies seems curiously to have received a minimum of 
attention—despite the obvious fact that it is just this de- 
partment that forms the main channel for incoming busi- 
ness. The individual status of canvassers is often placed 
quite low. So, although ‘‘ training ’’ is a factor, and 
an important factor, there is another point to be thought 
of first, namely, what position such a representative is 
to hold in the undertaking, and by position we mean 
status and pay. Unless he holds a dignified status and 
has good pay, how can it be expected that he can im- 
press the public, how can he even get a proper hearing? 
He must have education, he must be able to live well, 
dress well, feed well. He must be in manners and 
appearance someone with whom anyone would be pleased 
to talk. All this is obvious. But you cannot get it for 
a starvation wage. The post must be one worth having, 
and worth stretching every sinew to keep. Only this 
way can you attract the right material and keep it. And 
only in this way can you have anything to respond pro- 


perly to training. Of course, in some undertakings this 
is realised—but not by all. We all know that 
‘*The man who whispers down a well 

About the goods he has to sell, 

Will never gain the golden dollars 

Like him who climbs a tree and hollers.’ 
-—but to ‘‘ climb ’’ and ‘* holler ’’ need confidence, dash, 
gusto and good feeding, which involve in the last resort 
good salary. 

‘But it is not only the status of the canvasser that re- 
quires consideration, the whole canvassing system of 
some electricity undertakings seems to us to call for a 
complete overhaul. There are undertakings which are 
praised for the modern spirit of enterprise that 
characterises their latter-day operations which never 
seem to dream of approaching potential consumers until 
they have received some form of communication or appli- 
cation from them. This is not only bad business, but 
it is actually playing the gas company’s game, for the 
consumer adds this, that and the other new facility that 
the gas authority is not slow in bringing to his atten- 
tion ; he thus becomes more confirmed in his use of gas 
and less likely to turn over to electricity, when the elec- 
tricity authority overcomes its bashfulness or want of 
enterprise and asks him to become a consumer. Posters, 
electricity notices on rate forms, exhibitions, &c., are all 
very good, but the value of the personal intelligent 
canvass and follow-up method is inestimable. 

Not very long ago two electrical men interested in 
pushing development in a certain district were offer- 
ing explanations to each other concerning their failure to 
utilise electricity in their private residences. One said: 
‘‘T want it and can’t get it because the mains are not 
laid down my thoroughfare, and the authority has never 
shown any desire to have me as a consumer ”’ ; the other 
excused himself on the ground of cost, as shown by high 
installation estimates received during the high-cost 
period. The cheap unit is of paramount importance, 
but a progressive mains laying and canvassing policy 
and low installation costs will be equally effective in add- 
ing to the number of consumers. Of what avail is it to 
offer an electric stove or any other article of the domestic 
class on easy payment terms if the supply itself is not 
available? 


Tue restaurant proprietor is said to 
Electrical take his meals at any establishment but 
Apparatus for his own, and it has long been a matter 
Electrical Men. of regret that many electrical men have 
had this principle forcibly applied to 
their own circumstances. Nothing, surely, can be more 
humiliating or detrimental to an electrical salesman, and 
the industry he represents, than a confession that he him- 
self has no personal acquaintance with the appliances 
he is endeavouring to sell. That this frequently hap- 
pens, however, is evident from the number of exhorta- 
tions recently made to electrical salesmen to use elec- 
trical appliances in their own homes, and in this way 
gain valuable experience and ‘‘ selling points.’’ The 
salesmen employed by the gas industry may at times be 
inexact in their statements regarding electricity, but it 
is safe to assume that they all possess the one virtue of 
an intimate, personal acquaintance with their cookers, 
fires, and other appliances. Thus should it be with 
electricity, and thus it would be were it not for a num- 
ber of really serious obstacles. 

As in one of the previously-mentioned cases, salesmen 
are often compelled by force of circumstances to occupy 
houses far from an electricity main, and connection can 
be secured only at enormous expense, making it an im- 
practicable ‘‘ proposition.’’ Cables are far more costly 
than gas pipes, and this expense cannot always be borne 
wholly by the supply undertaking. Then, again, sales- 
men’s employers would probably regard with disfavour 
any suggestion that they should defray the cost of in- 
stallation. The question of electricity tariffs next arises. 
It cannot be denied that in many districts the price 
charged for energy precludes any thought of electrical 
cooking ; but in such districts efforts should be directed 
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to the reduction of charges vether than the sale of large 
electrical appliances. 
A third important factor affecting the question 


‘adversely is the present level of prices of large appli-. 


ances. As we have pointed out before, a reduction 
cannot be expected until sales have increased to a 
very large extent. Incidentally, a reduction i in the price 
of energy would naturally follow. 

Thus we return to our original-point—that salesmen 
must possess everything necessary to further the business. 

A step in the right direction has been made by the 
Hotpoint and Falkirk Companies in offering to salesmen 
and others heating and cooking appliances at a speci- 
ally low price, with the option of spreading the payment 
over a year. 

We hope that success will attend the scheme; indeed, 
we think success certain, for everybody connected with 
the electrical industry knows the value of electricity. 


Wuitst Mr. Howell’s lecture before 

Large Electric the Electrical Development, Association 

Cookers and on November 3rd in relation to the sell- 

Heaters. ing of large electric cookers and heaters 
was probably the best, from the sales- 
manship point of view, of the series so far, the discussion 
was somewhat disappointing. Several speakers im- 
agined, apparently, that the subject was domestic cook- 
ing and heating, and one gentleman gave some quite 
interesting information on the subject of domestic hot 
water supply. It was all valuable in the right place, and 
Mr. Gillott was quite justified in his mild complaint that 
the discussion had wandered too far away from the sub- 
ject. On the whole, however, the lecture and discussion 
should go a long way in the education of those who have 
the selling of large apparatus in their hands. There 
was an atmosphere of real salesmanship about it all, 
apart from the two or three instances mentioned, and 
specially interesting were the remarks of Mr. Robinson, 
of Hackney, who is going to follow the example of an- 
other undertaking and carry the electric cooking cam- 
paign to the point of hitching all the coffee stalls in 
Hackney to lamp-posts to give them a supply of current 
for their cooking operations. Undoubtedly the large 
cooking and heating apparatus offers a different problem 
from that of the domestic, and in a sense it should be a 
somewhat easier proposition, for commercial results can 
be shown. The inherent conservatism of the chef, in this 
case, appears to be a quite substantial stumbling block, 
and the points brought out in this connection in the dis- 
cussion merit close attention. They bear on the import- 
ance of studying the psychology of the customer, which 
has been already mentioned, but in this case it comes 
to a study of the psychology of the operator. So far as 
these lectures and discussions have gone, however, there 
has been a lack of information of actual results. That 
there are abundant figures on the subject we know, and 
although the contractors and their salesmen can go to the 
E.D.A. or the manufacturers and get data, that is not 
quite the same thing as making public sufficient in the 
way of actual results to attract the attention of prospec- 
tive users who will have no other opportunity of getting 
this information than through the medium of the reports 
of the lectures. There is little doubt that the general 
public is not kept sufficiently in touch with either the 
possibilities or the actualities, and we repeat what we 
have said on previous occasions that the supply authori- 
ties will have to take a much more active hand in the 
game than is the case in many parts at present. A 
correspondent who lives in an area where electricity is 
available, informs us that he has never yet received one 
piece of literature as to any class of apparatus, either 
lighting or otherwise, from the supply authority. That, 
we fear, is an atitude adopted in too many cases, and it 
is a phase of commercial development which the E.D.A. 
micht well take in hand. 

The closing paragraph above reminds us that even elec- 
trical salesmen themselves are prevented from gaining 
the bénefits of electricity for the reasons given, and other 
considerations. 


We have recently raised the question 
of arbitration in international com- 
mercial disputes of a private nature, 
with special reference to the position 


Commercial 
Arbitration. 


‘assumed in the matter in important circles in the United 


States, and to the constitution’ of such a court of arbi- 
tration in connection with the International Chamber of 
Commerce in Paris. No doubt individual action of this 
kind can do much to promote the friendly settlement of 
contract disagreements between subjects of . difierent 
countries, but a general scheme. supported by Govern- 
ments would be likely to bring about a considerably im- 
proved state of affairs in this important commercial 
direction. This particular aim has engaged the atten- 
tion of the Economic Committee of the Council of the 
League of Nations, who recently presented a report on 
the matter to the Council, which we find discussed in the 
Board of Trade Journal of October 26th. 

The Economic Committee has proposed that State 
members of the League should adopt measures to pro- 
mote the use and secure the practical efficiency of clauses 
in private commercial contracts providing for arbitra- 
tion. Having regard to the juridical difficulties which 
stand in the way of a general recognition of the arbitra- 
tion clause, the Committee has found it necessary to 
consult legal and commercial experts before arriving at 
any definite proposals for dealing with the problem. 
‘These experts, who represented various countries, met in 
London in July, and their recommendations have been 
endorsed by the Economic Committee. These recom- 
mendations are : — 

“If two parties of different nationalities agree to se 
disputes that may arise between them in a named country, 
an action brought by either party in any country other than 
that agreed upon as the place for arbitration ought to be 
stayed by the court of the country in which it is brought, 
provided that (a) the court is satisfied that the other party 
is and has been ready and willing to do all things necessary 
to carry out the arbitration agreed upon, and (b) that the 
same court is satisfied, either by a certificate of the court of 
the country in which it has been agreed to arbitrate, or by 
diplomatic methods, that the law of the latter country recog- 
nises and will make effective the arbitration agreement.” 

The Economic Committee in its report expresses the 
opinion that the steps indicated in the recommendations 
should be taken with a view to ensure that traders of 
different. nationalities who have voluntarily agreed to an 
arbitration clause in their contracts should so far as 
possible be made to respect and comply with it. As this 
would render necessary the removal of any obstacles in 
the law of the various countries which may “‘ assist or 
justify ’’ traders evading the terms of their contract, 
the Committee considers it desirable that the State mem- 
bers of the League whose legislation or legal practice is 
still adverse to arbitration agreements, should endea- 
vour to introduce as soon as possible measures necessary 
to give efiect to the experts’ recommendations. 

As to the enforcement in one country of an award 
made in another, the Committee finds that this question 
cannot be separated from that of the enforcement. of 
legal judgments. Very great difficulties exist at pre- 
sent in the way of the reciprocal enforcement in one 
country of legal judgments delivered in another, and as 
a natural consequence the difficulties in securing the 
enforcement of arbitration awards would be still 
greater. Under these circumstances the Economic Com- 
mittee expresses the opinion that both questions of 
awards and legal judgments should be referred to com- 
petent legal experts for further examination. 

The report also deals with the problems of unfair com- 
petition, Customs formalities, and the desirability of 
stabilising Customs tariffs so that the latter may re- 
main applicable to substantial periods of time and that 
changes in rates and classification should be ee as 
seldom as possible. - 
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INSTRUMENT TRANSFORMERS. 


By “Ss. M.” 


Tas purpose of this article is to give a general idea of 
the considerations covering the design, manufacture, 
and use of instrument transformers. 

These devices are looked upon as a necessary evil, and 
as they are generally hidden away, and, when once 
installed, need very little attention, the average man 
only has a vague idea as to their existence. In the 
average text-book they receive little more than passing 
mention. 

Instrument transformers are essential in a.c. prac- 
tice. Safety demands that no instruments shall be 
connected to high-pressure conductors. They are neces- 
sary for convenience in measuring electrical quantities. 
The instruments with which they are used need only be 
at a low pressure above earth potential. The size of 
the instruments is kept down by the reduction of the 


2* 


! 
' ' 
+ 
k- 


Potential transformer, 1 per cent. regulation, 3 ph., 8,300/110 volts, 25 cycles. 
Fig. 1.—DimenstOns or Cores YoREs. 


secondary current (current transformers). But what is 
more important in both cases is that the secondary cur- 
rent (current transformers) and the secondary voltage 
(potential transformers) is standardised, thus making it 
possible to standardise the instruments, which, when 
used in conjunction with a suitable ratio transformer. 
ean have their scales marked to indicate primary quan- 
tities. Instrument transformers can be divided into 
two classes—current and potential—and it is proposed 
to consider each separately, 

Current transformers are used in ny with 
instruments and protective devices which depend on 
current for operation (¢.g., ammeter, power factor 
meter, relay, trip coil). The primary of the trans- 
formér is connected in series with the main conductors. 
The secondary full-load current is generally 5 amps. ; 
for speeial protective work it is sometimes 2.89 or 8.66 
amps. The ratio is given in terms of the cur- 
rents, ¢.g., 200/5. The secondary circuit has a low 
impedance; the current element of an induction watt- 
meter will have a resistance of 0.2 ohm. The secondary 
woltage, on closed circuit, is about two volts. On open 
eircuit the transformer acts as a choking coil, and a 
voltage is induced in ratio to turns, and thus a danger- 
ously high voltage may be induced in the secondary. 
Because of this a current transformer should never be 
left on open circuit, and before an instrument is dis- 
connected the secondary should be short-circuited. 

Ampere turns, not volt turns, are the basis of the 
design of these transformers, which are of various sizes 
and shapes, according to the work required and the 
position in which they are fixed. Those for iron- 
clad switchgear will be placed in iron cases and 
run in solid with compound. For cellular, cubicle, 
or truck gear, wall mounting, floor fixing, or 
slipping over cables other shapes are necessary. 
The volume of iron required for the core is 
fixed by the work to be done, though one core can be 
used over a large range. The shape of the core is con- 
ventional unless required for special protection (e.g., 
self-balance). The above factors allow standardisation 
of designs for cores, with a standard magnetising loss 


(e.g., 10 amp.-turns—working on straight portion of 
B.H. curve). The core is built up of thin iron stamp- 
ings (¢.g., Lohys iron, .018 in., Stalloy, .03 in. thick) 
pressed together and bound with linen tape. Moving- 
iron instruments take about 1 volt-amp., and, in com- 
bination with relay and time-lag fuse, 15 volt-amps. 
Six hundred amp.-turns is a common number for the 
primary winding. From this deduct the magnetising 
amp.-turns, and divide by the secondary current; the 
result will give tue number of secondary turns required. 
The next stage in the making of the transformer is the 
winding of the secondary; No. 14 S.W.G. (preferably 
d.c.c.) is suitable for 5 amps. If there are many 
secondary turns a layer of tape should be wound between 
each layer or double layer of the secondary. The 
polarity of the ends is marked. The insulation between 
the primary and secondary must now be wound, using 
some type of prepared linen Empire cloth 15 mils thick. 


Volts. Radial depth. 

6; 
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It often happens, and indeed is desirable, that only 
one primary amp.-turn is necessary. This makes what 
is termed a “‘straight-through’’ transformer. This 
resulta in cheaper production, easier installation, and 
n> chance of breakdown between turns. A transformer 
suitable for certain protective and metering devices 
can be made by slipping a core, wound with secondary, 
over an insulated cable. The area of the primary is 
calculated from the 1,000 amps. per sq. in. rule. 

A solid winding is not used with wound transformers ; 
the winding consists of a number of wires (No.' 16 
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Fic. 2.—D1aGraM OF CONNECTIONS FOR TESTING PHASE-ANGLE 
OF CURRENT TRANSFORMERS. 


S.W.G., bare) stranded and insulated with Empire 
cloth. If a potential transformer is installed in the 
switchgear it is fed from a tapping on the primary of 
the current transformer. 


Loap TAKEN BY INSTRUMENTS. 


Volt-amps. Volt-amps. 
Moving-iron ammeter ... 1 Induction ammeter ... 
Power-factor indicator ... 1 Overload relay 


Indicating wattmeter ... 


1 coils 
Integrating _,, 1 Recording instruments 6 


Transformers for split-conductor protection have two 
primaries wound in opposition, and the ratio is stated 
in terms of turns, 1-1/40. Three separate primary 
windings are required for core and self-balance protec- 
tion. For e.m.f. balance, Merz-Price and Beard- 
Hunter protection, cores which have an adjustable air 
gap must be used. Twin transformers, that is, those 
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with two secondaries, are manufactured. One secondary 
is used for indicating instruments and protective de- 
vices, and the other tor integrating instruments. 

The general tests of current transformers are for pres- 
sure, ratio, and direction. Special tests of new types or 
those for balance protection are for phase-angle and 
balance. The insulation between primary and secondary 
is usually tested at three times working pressure. Work- 
ing pressure is applied between splits on a split-con- 
ductor transformer. A brush discharge will be notice- 
able at voltages over 20,000; this is not harmful, but 
vicious flashing over should be avoided. Pressure tests 
are repeated after assembly if the transformer is encased. 
For general purposes the ratio of a transformer should 
be within 2 per cent. of standard, but for integrating 
instruments it should be accurate to within $ per cent. 
from 1/5th to full load. The ratio is checked by com- 
paring the secondary current with that of a standard 
transformer. When testing transformers used for 
power measurement a resistance equivalent to that of 
the wattmeter must be inserted in the secondary circuit. 

When connected for ratio testing, another pressure 
test is given. A test between turns can be applied by 
open-circuiting the secondary winding and passing full- 
load current through the primary. All pressure tests 
should be of one minute duration. A repetition of the 
ratio test will reveal any short circuits. If the trans- 
former has a high turn ratio, there will be a dangerous 
difierence of potential across the secondary terminals. 

It is usual when winding to mark the start and finish 
of the secondary, and as this marking is all-important 
to the outside erector, it should be checked. By con- 
necting a cell in series with the primary, and a central 
zero galvanometer across the secondary, and noting the 
direction of the swing of the pointer, the direction 
of the flow of secondary current can be checked. There 
is a phase difference of nearly 180° between primary 
and secondary currents. When testing split-conductor 
transformers, connect the halves of the primary 
separately. The direction of one is opposite to that of 
the other. 

In an ideal transformer the phase difference beans 
the primary and secondary currents would be 180°, but 
in practice this is not so, because of the magnetising 
amp.-turns. The primary load amp.-turns equal those 
of the secondary. The total primary amp.-turns are 
the resultant of the load and magnetising amp.-turns. 
The latter are in ‘quadrature, and so the primary and 
secondary currents differ by less than 180°. In practice 
this phase difference should be within 2° of 180. Obvi- 
ously the smaller the number of magnetising turns the 
less this phase angle. By using good and sufficient iron 
this angle can easily be made 30 minutes. Fig. 2 
shows the connections for a phase-angle test. Suitable 
current readings can be obtained by using a variable 
resistance. To find the phase angle, turn the phase- 
shifter until the wattmeter in the primary side reads 
zero, and read the angle from the scale of the phase- 
shifting transformer. Care should be taken to make 
the leads non-inductive and not to have any outside 
interference. 

Potential transformers are small power transformers. 
They are necessary in any circuit which has a potential 
difference of more than 600 volts, and operate all indi- 
cating and integrating instruments and certain protec- 
tive devices (e.g., no-volt release) which possess pressure 
elements. The transformers are generally connected by 
a high-pressure fuse to a tapping from the end of the 
primary of a current transformer. They may be either 
of the ‘‘ core ’’ or ‘‘ shell ’’ type, but the former is usual. 
For single-phase working the windings are divided be- 
tween two limbs, but for three-phase working each phase 
is wound on a separate limb. 

The cores and yokes are built up of stampings of 
** Stalloy,’’ .03 in. thick; the core and yoke junctions 
being sandwiched. ‘The yoke is of greater cross-section 
than the core. 
12,000 lines per sq. cm. Several standard cores are 
designed, each one to fit a certain class of gear, and 


It is usual to work with a density of: 


careful tests are made for iron losses. It is found in 
practice that only two standards are required for fre- 
quency, one for 25 cycles and the other for 40 cycles, 
which will serve up to 80 cycles, without any great error. 

It is usual to assume that a potential transformer 
works at unity power factor and that no leakage takes 
place. 

The following data are required before proceeding 
with the design of a transformer, viz., kW, regulation, 
voltage ratio, frequency, and the number of phases. 

Let us sketch out the plan of design. The current on 
both sides will be determined from the ratio power/ 
voltage. The number of turns can be calculated from 
the formula : — 

Turns=Volts X 10°/*4.44 X frequency X flux den- 
sity x core area. 

The permissible voltage drop can be obtained from the 
regulation per cent., which is taken as half up and half 
down. 

The resistance of the winding is the ratio of voltage to 
current. The probable depth of the high-pressure wind- 
ing must be assumed, but from experience this can be 
determined to within 1/16 in. The h.p. winding is 
generally wound next to the core. The core area and 
the diameter of the limb are known. The winding is 


flux primary applied voltage ; V2, secondary terminal voltage ; pri- 

mary induced voltage; E:, secondary induced voltage ; Thy primary * “load” 

current; Iz, secondary “load” current; Im, magnetising “load "’ current; 

Ip, resultant primary current ; IpR, primary “ resistance’ drop; 12R, secondary 
resistance”’ drop; ¢, angle of lag. 


Fic. 3.—Vecror DIAGRAM FOR PoTENTIAL TRANSFORMER 
on. Loap. 


wound on a former made of specially impregnated card- 
board, and the insulation, Empire tape, is wound on 
at right angles to the winding, covering it to a specified 
radial depth. To obviate serious breakdown it is usual 
to divide the h.p. winding into sections, the number 
depending on the voltage. By adding the diameter of 
the core, and the thickness of insulation and former, 
the diameter of the latter will be obtained. Calcula- 
tions now fall very simply. The mean length of a turn, 
the length of winding, the resistance per yard allowable, 
and the gauge of wire, which is s.c.c., are easily ob- 
tained from the previous quantities. The length of 
winding space available is known, and so now the depth 
of winding can be calculated, and by working back- 
wards the actual length, resistance and regulation can 
be determined. 

From the per cent. of regulation left the allowable 
resistance of the l.p. winding will be known. Assume 
a certain depth of winding and proceed as before to 
obtain the various quantities. 

The transformers are generally star-connected. The 
secondary winding is assumed to have no losses, and so 
all such must be compensated from the primary. To 
do this the ratio of transformation is reduced by about 
0.5 per cent. The losses are calculated at half load. 
Turn the secondary potential drop into equivalent 
primary drop. To determine the total in-phase 
primary current, only add the core loss to the load; 
other losses may be neglected. From this current the 
equivalent primary drop and the exact turns ratio will 
be obtained. The core loss per limb will be about 30 
watts. 

If a neutral lead is required on the h.p. side, it is’ 
specified. Four terminals are brought out on the l.p. 
side and one of them is earthed. It is usual to earth 
the start of a coil, as instruments are generally con- 
nected across the line. 

In a single-phase transformer one of the h.p. leads 
is often earthed. Potential transformers are connected | 


* Assume sine wave form. 
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to the main circuit through fuses. If the fuses are too 
heavy and refuse to blow under abnormal conditions, the 
winding will probably break down. If the fuses do 
blow, then any protective devices operated by the trans- 
former are useless. This is a serious objection against 
installing these methods of protection. ° 

Transformers are generally enclosed in oil, of a 
special quality—specific gravity 0.86, and flash point 
above 160° C. The oil must be thoroughly dried before 
use, and be cleaned at intervals to remove sludge. 

Mechanical stresses are very real in the event of a 
primary short-circuit, and to resist these the yoke plates 
are firmly clamped together, and vertical tie rods con- 
nect the upper and lower plates. 

Sometimes these transformers are used to supply 
power ; collieries use them for underground lighting. 
For this purpose the regulation is 24 per cent.; 1 per 
cent. up and 14 per cent. down. When used for these 
purposes, an earth shield is often specified. This is a 
sheet of thin copper, earthed through the yoke, and 
placed between the two windings. 

Sometimes in designing, the calculations will show 
that a wire of No. 42 gauge may be used for the primary 
winding, but owing to mechanical weakness no gauge 
under No. 40 is used. 

The normal rating for single-phase transformers is 
50 watts (unity p.f.) and for three-phase 100 watts. 


Loap REQUIRED FOR CERTAIN INSTRUMENTS. 


Name. Volt-amps. 
Voltmeter, moving-iron 1 
Voltmeter and indicating wattmeter ... 14 
Wattmeter and synchroscope _... 
Wattmeter, indicating is 
Wattmeter, integrating... 14 


PoTEeNTIAL TRANSFORMERS. 
The usual tests are for pressure, ratio, direction, 
magnetising current and resistance. 


The pressure tests are at three times working pressure 
and of one minute duration. The first one is between 
the primary and the secondary, which is earthed. The 
next one is a test between turns; it is here that any 
weakness is shown. Kither the secondary or the primary 
can be connected to the supply terminals, but for volt- 
ages over 10,UU0, the latter way is preferable. The 
transformer is connected to a supply at three times 
normal pressure, and as one winding is closed, in order 
to prevent overload, the frequency of supply must also 
be three times the normal. 

If there is a breakdown, it is generally at the point 
where the h.p. lead is brought out. 

The last pressure test is to raise the secondary wind- 
ing to a potential of 1,000 volts above earth. 

The ratio test is merely a comparison of the two volt- 
ages, taking each phase separately. As the transformer 
will not be on load, the secondary: voltage will be about 
1 per cent. higher than that specified. 

It is necessary to check the connections of the coils, 
and a direction test similar to that made on the current 
transformers will do this. It would not do to have two 
starts and one finish starred. 

In order to check the quantity and the quality of the 
iron and the construction, the current required to mag- 
netise the core is compared with the figure given by the 
D.O. The secondary is connected to a supply at normal 
voltage, and the current taken. The primary is on 
open circuit. 

The resistance of the winding of each phase is com- 
pared with D.O. figures. The simplest way of doing 
this is to use a P.O. box. Usually there is no neutral 
point available on the h.p. winding, and so two coils 
must be taken. 

After manufacture current and potential trans- 
formers are dried out and impregnated. They are 
again tested with their instruments with the completed 
gear tn situ. 


THE “ELECTRICAL REVIEW” FRENCH TOUR. 


(Concluded from p. 617.) 


From Beuvry the party proceeded by way of La Bassée 
and Hulluch to Pont-a-Vendin, where a new generating 
station erected by the Société des Mines de Lens was 
visited. This station is still in course of equipment, 
but presents many interesting features. Reinforced 
concrete figures largely in its construction, the building 
having a handsome appearance; the two stacks ave 
of the same type as those at Beuvry, and the coal 
bunkers are also of concrete, as well as the new 
headgear of the adjacent pit-shaft. Coal for the station 
is thus obtained ‘‘ on the premises,’’ being carried by an 
underground belt conveyor to the hoppers of a double 
bucket elevator which takes it up to the bunkers. The 
water is hard, and has to be treated in softening plant 
before use. Eight cooling towers are provided. 

The boiler house contains two rows of Babcock and 
Wilcox boilers, with ‘‘ dutch-oven ’’ furnaces and chain- 
grate stokers. Ashes are removed in trucks. Forced 
draught is provided by seven pairs of fans in the base- 
ment. Green economisers are used. The working pres- 
sure is 200 lb.; the steam pipes are in duplicate, and 
are neatly arranged, with large steam separators on the 
pipes entering the engine room. 

Space is provided for six 10,000-kW turbo-generators, 
but a 6,000-kW set is temporarily installed ; all the sets 
are of the Société Alsacienne’s manufacture, and run at 
3,000 r.p.m., generating three-phase current at 3,000 V, 


50 cycles. A 50-ton crane serves the engine-room, and ° 


runs over a’spur line from the railway at one end of 
the room. Only one of the 10,000-kW sets is in place as 
yet, but others are being erected; each alternator is 
directly connected to a transformer, the secondary pres- 
sure of which is 15,000 velts. 


The feed and circulating pumps are mounted in a 
sunk gallery alongside the engine-room, the circulating 
pumps being driven by motors with steam drive as a 
stand-by. 

A feature which marks this station in common with 
those previously described is the speed with which it has 


Tue Corron Mitt or Messrs. Durour AT ARMENTIERES. 


From a photograph taken in 1918—after the Germans had 
shelled, plundered, and burnt the mill. 


been erected ; to illustrate this it may be mentioned that 
the concrete bed of one of the sets now being installed 
was cast in a mould, to fit into the foundation blocks, 
because the condenser was not ready in time to be in- 
stalled first; on the arrival and erection of the con- 
denser, the bed is lowered into place and the erection of 
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the turbine can proceed without delay. This device has 
not been necessary in the case of the other sets. 

A temporary switchboard for the 15,000-V circuits has 
been installed at one side of the engine-room. The sys- 
tem supplied by this power station is self-contained. 

Near the power station there was a 45,000-V_ sub- 
station of the Compagnie du Nord, which the party was 
permitted to visit; time, however, did not allow of more 
than a few of the party entering it, and the journey was 
resumed to Lille, which was reached after a long drive 
in the dark. : 

On Tuesday morning, October 10th, an early start 
was made for Armentiéres, where an electrically-driven 


Messrs. Durour’s MILL As IT Is TO-DAY. 


cotton mill owned by Messrs. Dufour Fréres, and 
equipped by the Société Alsacienne, was visited ; on the 
way the remnants of the Hindenburg line, including a 
number of concrete block-houses, were passed. 

The cotton mill is of special interest in that it was 
formerly driven by steam, but was reduced to ruins by 
the Boche ; on rebuilding, half of it was driven by steam 
and half by electricity, but the economy of the electric 
drive, amounting to 25 per cent., decided the owners to 
adopt electricity throughout—a total of 1,500 h.p. A 
three-phase transformer sub-station and switchgear, 
supplied by the Société Alsacienne de Constructions 


Its world-famous Cloth Hall and Cathedral Church, both 
dating from the 13th century, bore witness to its by-gone 
glories, until the war came and the Huns wantonly 
destroyed those wonderful buildings. 

The ruins, still majestic and eloquent of their former 
beauty, were examined with great interest by the 
visitors, who deplored the loss of these irreplaceable 
triumphs of architecture ; the ruins are to remain as an 
everlasting monument to Prussian ruthlessness, for 
which purpose they are being carefully strengthened and 
made weatherproof. 

The party took luncheon at Ypres, and after the meal, 
Mr. George Wilkinson, of Harrogate, proposed the 
health of the proprietors of the Exgcrrica, Review, 
who, he said, had had the foresight and enterprise to 
offer them a tour of the greatest interest. Referring to 
the distressing scenes that they had passed through dur- 
ing the last two days, he said their sorrow was blended 
with admiration for the wonderful powers of recupera- 
tion manifested by the people—he hoped that no race 
would ever again have to go through such an ordeal, 
and was glad to think that the English had done some- 
thing to help the sufferers. They had seen works that 
opened their eyes and gave them examples to copy—and 
to avoid. He hoped the large undertakings they had 
seen would prove to have been founded on a sound com- 
mercial basis. 

Mr. J. P. Gregory supported the toast in the warmest 
terms, remarking that the tour had been full of interest 
and instruction, and he hoped it would be the precursor 
of many others, 

Mr. E. A. Gatehouse, responding, said that in the pre- 
liminary negotiations he had always met with the 
greatest courtesy and assistance from the French autho- 
rities concerned. 

Compliments were also paid to Major T. Rich, who 
rendered invaluable assistance on numerous occasions, 
and to Captain Harvey, the courier who accompanied the 
party. Afterwards the journey was resumed, by motor- 
car to Hazebrouck and thence by train to Calais; a 
quick passage to Dover in calm weather and a comfort- 
able run to London brought the tour to a close in happy 
circumstances. 

In concluding this brief record, we desire to express 
our sincere appreciation of the courtesy and goodwill 


MAIN SwritcHBOARDS AND Motor Drives, at Messrs. Durour’s Cotton MILL. 


Mécaniques, is installed at the mill; the mains are taken 
along a subway directly under the mill, and tappings 
are taken off them to the spinning machines on the floor 
above, which are driven by individual motors at 200 V, 
50 cycles. The cotton machinery was also made by the 
Société Alsacienne. The card room is driven by shaft- 
ing from motors fixed outside the room. 

This concluded the technical programme, and the 
party, crossing the frontier into Belgium, proceeded to 
Ypres—once: the pride of Flanders, with a population 
of 200,000 persons, which fell to a tenth of that number 


when it had ceased to be the centre of the linen trade. 


invariably received from every one of our French con- 
fréres—the directors and engineers of the important 
undertakings that were visited—who spared no pains to 
ensure the success of the arrangements, threw open every 
part of their works for inspection, and did their utmost 
to afford the fullest information regarding them. In 
particular we would refer to Col. Mercier, managing 
director of the Union d’Electricité ; Commandant Jullien, 
officer in charge of the Eiffel Tower station ; M. Pécheur, 
ehief engineer of the Compagnie Parisienne de Distri- 
bution d’Electricité; M. Carriére, chief engineer of the 
Société Electrique du Nord-Ouest ; M. Barthélemy, man- 
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aging director of the Compagnie des Mines de Noeux; 
M. Cuvelette, chief engineer of the Société des Mines 
de Lens; and Messrs. Dufour Fréres, owners of the 
cotton mill—to all of whom we tender thanks on behalf 
of the party. We also wish to record our gratitude 
for the patience and good humour shown by every 
member of the party throughout the tour; fortunately 
there was not a single mishap of any moment, but minor 
discomforts, delays, and disappointments cannot be 
wholly avoided in conducting so large a number over 


was received everywhere is anything to judge by, then 
the ‘‘ Entente Cordiale’’ is likely to be a factor in 
European affairs for many years to come. The difficul- 
ties which had to be got over in the North of France after 
the Armistice appeared at one time to be almost insur- 
mountable, but things that were seen during the 
Northern visit showed that ‘‘ where there’s a will there’s 
a way.” 

Time prevented any visits to reconstructed collieries 
and steelworks, and when the programme of the trip 


Tae Ruins or THE CLoTH HALL AND CATHEDRAL AT YPRES. 


an itinerary hundreds of miles in length—if such 
occurred, they were borne in silence, for we have not 
heard of them. Our special thanks are due to 
Major Rich, whose intimate acquaintance with the 
whole of the region traversed—acquired in sterner 
times—was of the utmost value in planning the tour, 
while his fluent interpretations threw a flood of 
light upon the technical details of the installations, 
and his ready wit enlivened the proceedings on every 
occasion. 

There is no doubt that during the last four years the 
patience of the French people has at times been sorely 
tried, but if the great kindness with which the party 


Homewarpb Bounv: A aT THE FRONTIER. 


was under consideration, the difficulty was to choose 
between the numerous places of interest which would 
have been thrown open to us. 

Apart from the general plan of the tour, the whole 
of the financial and other arrangements were placed in 
the expert hands of Messrs. Thos. Cook & Son, and were 
most efficiently carried out ; the courier who accompanied 
the party—Captain Harvey—was on active service in the 
north of France during the war, and knew every foot of 
the ground. : 

But above all we have to thank the Clerk of the 
Weather, without whose aid the success of the tour could 
not have been complete. 


LARGE ELECTRIC FIRES AND COOKERS. 


Tur above was the curmject of the E.D.A. salesmanship 
lecture on November 3rd. The lecturer was Mr. F. H. 
Howell (Hotpoint and Falkirk Companies), and the chairman 
was Mr. A. N. Rye, of Edmundson’s Electricity Corporation. 

In opening the proceedings, the Chairman reiterated the 
necessity for keeping clear of technicalities in these lectures 
and then referred to the oe of the price of electrictiy. 
There were some small undertakings which could not generate 
electricity and sell it at a price which would attract the 
electric cooking load. They were started as lighting under- 
takings and were not in a position to take on a large cooking 
and heating load. From their point of view, therefore, it 
would not serve any useful purpose to argue about the hich 
price of energy. Personally, he thought it was better for 
these undertakings to stand aside in this matter and not spoil 
the market for those who could deal with the heating and 
cooking load, because to endeavour to develop a heating and 
cooking load under conditions of high prices of electricity could 
only lead to dissatisfaction on the part of the people in 
particular areas, and that was not good for the general 
development in other areas where the conditions were really 
favourable. There were numerous supply authorities which 
were supplying at the right tariff, and the salesmen should 
know their business sufficiently well not to waste time in 
those districts where the tariff was not sufficiently attractive. 

Mr. Howe t said that the question of selling large elec- 
trical cooking and hesting apparatus could be best dealt with 
under four heads :—First of all, it was necessary to consider 
the type of salesman; secondly, the field he had to exploit; 
thirdly, how ‘We was going to get into that field; 
and finally, having got into the field, how he was going to 
sow his seed to the best advantage in order to reap the 
richest possible harvest. Few salesmen were made; the 
majority, like poets, were born. It had often been said. that 
the salesman must have personality and tact; in addition, 


he must have patience, a thick skin, cheerful optimism, and 
a tidy personal appearance. 

The field available was enormous. Even now the number 
of large cooking and heating outfits in use was astonishing 
to anybody who did not realise the steps that were being 
made and the results of the patient work of the past few 
years. Every little*teashop, and every small restaurant had 
room for a grill, a cooker, an urn, or some piece of apparatus 
for cooking—and why not electrical? The majority of these 
people did not know the possibilities of the electrical cooker. 
Moreover, they were cramped for kitchen space and the elec- 
tric cooker certainly scored there. The number of hotels and 
public houses which served an ordinary lunch was increasing 
daily, and all’ of them had to extend their cooking arrange- 
ments. Then in the industrial world, every factory had room 
for an electric heater for some purpose. As an example, 
and here he was speaking of what had been accomplished to 
the satisfaction of all concerned—a cigarette-making machine 
had an output of 300 cigarettes per minute. But the machine 
had continually to be stopped to, scrape away the flake of 
gum in the ¢hannel. An efficient electrical heater was 
installed and the output was increased to 500 cigarettes per 
minute because the gum was always kept at the right tem- 
perature. In the printer’s shop, the metal for the lino 
machines was kept at a certain temperature most effectively 
by electric heating, and in certain two-colour printing 
machines copper cylinders were used, sometimes as large as 
45 cu. ft., which had to be kept at a certain temperature to 
dry the paper as it went through the printing press. Some 
of these electrically-heated cylinders had been working for 
three years. 

It was astonishing, too, the number of industries that 
required a furnace for some of their processes; the jeweller, 


atone end, who wanted a muffle measuring less than a 


cu. in., to the big furnaces for baking brieks.- In the hosiery 
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trade, three-ton presses could be adapted for electric heating; 
timber drying ovens were in successful operation electrically ; 
and he entirely disagreed with the view that in the larger 
heating apparatus, electricity must give way to other methods. 
He had recently had experience of the heating of a large hall 
in which window heaters were fitted, amounting to a total of 
64 kW in one room. The air inlets operated from inside the 
wall panelling and 36,000 cu. ft. of fresh air was brought 
through these heaters every hour. Another example which 
came to his mind, was that of a 600-gal. water cylinder 
required to be kept between 130 and 150 deg. F. This was 
done by means of 44-kW circulators. There was a kitchen 
not 500 yd. from the building they were meeting in, which 
was dealing with 3,000 meals, and such were the results 
obtained, that in another kitchen belonging to the same 
firm, the electrical equipment was duplicated after a year’s 
experience of the first one, and that kitchen was not run by 
a crank or an electrical enthusiast, but by the cold-blooded 
chief of a commercial firm. Again, how many fried fish 
shops were there? Had electrical engineers tried to tackle 
them? He agreed with some of the speakers at previous 
conferences, that postcards and circulars were excellent for 
getting into touch with potential customers for some appara- 
tus, but he did not think they were much use in the case of 
large cooking and heating apparatus. The salesmen had to be 
continually on the job. The number of gas and coal oven 
renewals that went on in the large hotels almost every day 
was astonishing, and information concerning these must be 
sought for and the business pursued on the same lines as 
the lighting business, in which jobs were got, installed, and 
paid for before anybody else had hardly heard of them. 

The last and most important thing for the salesman to have 
was knowle It was impossible for the salesman to have 
a complete knowledge of everv possible branch of engineering, 
domestic cooking, large cooking, and power work, but he 
should not be misled by the old-fashioned motto that “a 
little knowledge is a dangerous thing.’’ As long as the sales- 
man had some knowledge, so that he could talk intelligently 
to, and interest the customer, that was sufficient, because 
he could then drop a card to the manufacturer to tome and 
look over the kitchen and give an estimate. It was no harder 
to sell, or approach prospects for the sale of. large cookers 
and heaters, than it was to sell lamps and fittings. With 
electricity at 1d. or 14d., they could compete with anv other 
method, but even if the charges for energy were hich, the 
iob should not be turned down without the fullest inquiry, 
because it was quite possible that the hich rate for electricity 
might be more than compensated for by the high costs of 
other methods. and the salesman should always remember 
that he was selling something more than so many pieces of 
iron and so many elements put together to form a cooker. 
Civilisation to-day demanded an ever increasing scale of 
comfort and cleanliness, and the abolition of dirty work, and 
civilisation was willing to pay for that. 

Mr. L. L. Rostnson (Chief Flectrical Engineer. Hackney), 
who opened the discussion, said that he had got one cooker 
in a small cookshop, the owner of which they would hardly 
think could afford a stove at all. After seeing him in con- 
nection with it, he found that business was very flourishing 
and that the man was taking custom awav from other similar 
shops which had not electric cooking. He (Mr. Robinson), 
consequently took the opportunity of interviewing the owners 
of other cookshops with some success. In another case he had 
been to see a customer about lighting and noticed that gas 
heating was being used for drving thousands of babv’s teats, 
and the result here was the installation of a 32-kW heater. 
In yet another case, he had seen a large draner and pointed 
out means for reducing the lighting bill by 25 ner cent., but 
at the same time he got in cooking apparatus for 50 people. 
There was one undertaking in London which was putting 
in electric cooking apparatus at a rate which was not 
appreciated by others. Nothing was being said ahout it, and 
perhaps this particular undertaking was saving it all np as 
a sort of bombshell. Even the coffee stalls in this district 
hitched up to the nearest lamp-post and used electricity, and 
all the coffee stalls in Hackney were, as a consequence, going 
to have a free trial next month. 

Mr. G. Nosss said that he had come to the conclusion 
that the most lucrative source of revenue would be that of 
domestic hot-water supply by thermal storage. As an old 
hot-water engineer he believed that the demand for hot water 
would, under average conditions, be equal to that_of combined 
lighting, heating and cooking consumption and, what was 
most important of all, without their attendant ‘‘ peak ’’ dis- 
advantages. Water heating apparatus that took an even load 
off peak, for 22 hours daily, surely merited a rate of at least 
half that for apparatus having a 25 per cent. load factor, 
such as cooking or power. He did not think cooking or 
warming by thermal storage would find favour in this country, 
but the demand for hot water was comparatively a constant 
quantity all the year round. The cost of maintenance of a 
vell-designed hot water storage system with immersion 
heaters was practically nil. 

_ Mr. W. E. Warrrow suggested a scheme of advertising 
in the newspaper Press in which cocking and heating 
apparatus would be dealt with. and the names of the manu- 
facturers who contributed to the E.D.A.’s funds mentioned. 
This would assist the salesman considerably. As business 
grew, he did not think there was the slightest doubt that the 


question of maintenance would have to be dealt with by the 
supply authority. 

Mr. A. W. Bonet said that one supply authority hired out 
water heaters at 25s. per quarter, including electricity. 

Mr. Grecory (North Metropolitan Electric Power Supply 
Co.) asked for experiences as to bread-baking by electricity. 

Mr. W. A. Guorr thought the discussion had gone too 
much on the domestic side. From the large cooking point 
of view, the requirements were good cooking, quick service, 
and reasonable cost, and it was the duty of the salesman 
to show how these three essentials could be obtained by 
electricity. The best way was to show hotel and restaurant 
proprietors actual installations at work. During the war, 
some canteens were able to deliver 1,500 meals in ten minutes, 
that was so far as service went. Again, information as to 
costs was available and should be given to hotel proprietors. 
The general consumption was from 0.15 to 0.5 kWh per meal 
according to the class of service, and an average of 0.3 kWh 
per meal was a safe figure. Again, the saving of floor space 
in the kitchen should be made a strong point and also the 
elimination of risk of fire and explesion. There was no coal 
ag | or ash dump, and generally 20 per cent. could be saved 
in floor space. Finally, he suggested that these discussions 
would be all the better if the E.D.A. selected certain speakers 
to deal with one particular point in relation to the subject 
of the evening, rather than to have too many general remarks, 
interesting though they were. 

Mr. A. F. Berry urged the importance of tackling the chef 
in large kitchens. 

Mr. Horry (Jackson Electric Stove Co.) thought a great 
deal of good would be done if the supply authorities adver- 
tised the advantages of electric cooking more than they did. 
Manufacturers did not make an enormous profit out of cookers, 
and if there were a little more pushfulness on the part of the 
supply authorities it would help considerably. The business 
from the supply point of view was very lucrative, and if the 
supply authorities appreciated this and did their best to 
reduce charges there would be more business all round. 

Mr. Scorr suggested a good field in the heating of drying- 
rooms in paint and varnish factories. 

Mr. G. Leevers (British Thomson-Houston Oo.) did not 
think enough was being made of the advantages of electric 

ing in factories. He had not found many electric cookers 
in the factories he had visited during the last two years and 
yet there was electric driving in all of them. 

Mr. Howe. briefly replied, and said that a national adver- 
tising campaign meant a great deal of expense and he did 
not think the manufacturers had got the money for it. They 
were at the moment relying upon exhibitions and local work. 
The Swansea master-bakers did a lot of bread-baking at the 
Swansea exhibition and he hoped to get figures from them. 
As to the chefs. there were several reasons why they should 
be tackled. Electrically-heated drying-rooms in paint and 
varnish factories were a practical ‘‘ proposition.’’ A similar 
case was the use of hot cupboards for dryird¢ secondary 
batteries for submarines. These were 30 ft. long. divided into 
seven chambers, and the seventh one was usd for baking 
armatures. There were not so many canteens being fitted 
now, owing to the fact that the large number that went in 
during the war were installed out of excess profits. 


NOTES FROM CANADA. 


(From our SpeciAL CORRESPONDENT.) 


Sir Apam Beck, Chairman of the Hydro-Electric Power Com- 
mission of Ontario, has recently, according to the daily 
Press, given information relating to the operation of rail- 
less trolley cars as compared with gasoline (petrol) motor 


uses. 
Tabulated, the information is as follows :— 
Railless | Gasoline motor 


trolley ‘bus. *bus. 
Operation costs, cents per mile 18 94 
Life in miles 730,000 
to 
1,000,000 200,000 
Maintenance, relative per cent. 100 150 to 200 


Several railless trolley lines are now in operation im 
various “ hydro”’’ municipalities in Ontario, so that actual 
experience of their operation is available. Where the fre- 
quency of service is greater than one hour the gasoline ‘bus 
can be more cheaply operated than the railless trolley ‘bus, 
but for intervals of ten or twenty minutes up to one hour 
the latter is the more satisfactory. 

According to information published recently by the Indus- 
trigl Digest the annual production of Canadian indistries 
now amounts to about $400 per capita, while the country’s 
exports are worth $150 per capita which, the paper states, 
is the highest in the world. During the first six months of 
the present year new companies have been formed in 
Canada whose combined capitalisation amounts to about 
$20,000,000 per week. At the end of 1921 it was estimated 
that there were about 800 branches of United States’ indus- 
tri¢s in Canada and about 250 English branches. This paper 
expresses the opinion that many more British branch indus- 
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tries will be established here in the near future. The fol- 
lowing information, taken from a recent issue of the 
(Canadian) Electrical News is also interesting in connection 
with the foregoing. 

Mr. Lloyd Harris, at one time head of the Canadian Trade 
Mission in London, in a recent address, stated that British 
manufacturers have a unique opportunity, but must pay 
more special attention to Canadian needs and conditions 
than in the past if they are to profit fully by it. Published 
statistics relating to electrical goods show that recent imports 
have a value more than ten times greater than exports, 
indicating the existence of a home market that is by no 
means filled by the manufacturers in Canada. This is 
worthy of the attention of those British firms now considering 
the establishment of branch factories here, which is apparently 


the only method by which home firms (electrical) may 
hope to do much business in the Canadian market, especially 
in Eastern Canada. In the Canadian West, English manu- 
facturers seem to have a somewhat better chance, as is 
evidenced by the fact that quite a fair proportion of the cen- 
tral station and other equipment there comes from England. 
This may, however, be partly accounted for by the fact that 
some of the towns there use steam or oil as a source of 
primary power, and that in comparatively small units, 
instead of hydraulic plant of enormous size as is not un- 
common in Eastern Canada; again, the towns in the Far West 
can, in many cases get heavy machinery shipped more 
cheaply from England via the Panama Canal than by rail 
from the Eastern States, where most of the big engineering 
works in that country are located. 


THE MOTOR EXHIBITION. 


Tue sixteenth Motor Exhibition organised by the Society of 
Motor Manufacturers and ‘Traders, opened at Olympia and 
the White City on November 3rd; it remains open until 
to-morrow (Saturday). 

‘rom the electrical point of view, the show may be said 
to be retrogressive, for, although the display of electrical 
accessories appears to be as large and varied as usual, the 
electric car has disappeared, unless the ‘‘ Magnetic’ car—a 
petrol-electric vehicle which is again on view—be considered. 
It may be that the organisers decided to restrict the exhibition 
to petrol motors exclusively or, on the other hand, the manu- 
facturers themselves may be responsible. F 

There is no diminution in the number and variety of 
magnetos on view, and buyers of these and the necessary 
sparking plugs, also well represented, no doubt find great 
difficulty in making a selection. Several of the leading 
electrical firms are participating in the show, apart from 
numerous smaller companies. The large Olympia building is 
crowded, and it is to be regretted that the extension has not 
yet been completed to avoid the division of the show 
between Olympia and the White City. 

At Olympia, the British Txomson-Hovuston Co., 
has a stand bearing a selection of its magnetos of various 
patterns for one, two, three, four, or six-cylindered engines. 
Applications of the magnetos to impulse starters are also 
shown. For the rest, the display consists of lighting equip- 
ment, magneto-generator sets, and ‘‘Tungar’”’ rectifiers. 
Numerous examples of its automobile-type accumulators are 
exhibited by the ErecrricaL Srorace Co., Lrp. 
There is a special design for almost every standard make of car 
from the ‘‘ Rolls-Royce to the Ford.” Batteries for electric 
vehicles are also on view, as well as numerous applications 
of small accumulators to hand lamps, &c. 

Accumulators are also exhibited by FuLter’s Unirep ELec- 
tric Works, Lrp. A _ special feature of the ‘“ Sparta ”’ 
batteries for automobile lighting and starting is the ebonite 
‘‘U” strip which binds the edges of the plates, preventing 
any possibility of short-circuiting through the bridging across 
of sediment, and guards the plates against buckling. 
Examples of block-type cells for ignition and lighting pur- 
poses are shown, made up in strong teak cases, and with 
special oil-cup non-corroding terminals and splash-proof vents. 
In addition to these, there are numerous dry and inert bat- 
teries, special wires for lighting, armoured with aluminium 
and brass wire, rubber insulated magneto leads, block- 
accumulator hand lamps, and batteries for electric runabouts. 

Another firm of accumulator makers with a stand at the 
show is Messrs. Peto & Raprorp. A speciality of this firm 
is a container and separator material known as ‘“‘ Dagonite,”’ 
which is similar in appearance to ebonite but said to be much 
stronger. The Bull Dog” and Bull Pup ”’ batteries (the 
latter designed for light cars) possess several new features of 
design. The containers have three transverse ribs upon 
which the plates rest. The negative plates have a central 
tongue and the positives two side tongues which rest upon 
the ribs in the container. The vents provided with these 
cells are made with an extension which holds a strip‘ of 
ebonite. | When the separators swell they are retained in 
position by the strip, which is kept pressed down unon them. 
One of these cells has been made up in “ book ”’ form, i.e., 
with hinged front, plates, and separators. This shows the 
construction in an excellent way. Another device shown by 
this firm is the ‘‘ Davis” unspillable vent—an essential for 
automobile accumulator batteries. 

Messrs. C. A. VANDERVELL & Co., Lrp., have a comprehen- 
sive display of lighting, starting, and ignition equipment. 
A new departure is a combined dynamo lichting and starting 
set, incorporating an improved type of distributor with coil 
ignition gear. The firm shows complete equipments for 
various makes'of car. The batteries shown are all provided 
with Willard threaded-rubber separators, and are 
numerous sizes to suit all tynes of car. A large collection of 
small accessories, such as switches, cigar-lighters, and horns, 
alao appears. 


Tue Bensamin Exvecrric, Lrp., has a display of great variety 
consisting of small automobile necessaries. The Anderson 
** Autoreelite ’’ shown is a spot light of great intensity, giving 
a well-defined circle of light at a distance of about a quarter 
of a mile. It is provided with a wind-shield mirror, a local 
switch, and an attachment which takes up the spare flex and 
enables the lamp to be taken from its bracket and used 
underneath the car if necessary. The firm claims that its 
electric horns, of which a selection was on view, are the 
most economical in current consumption on the market. The 
sound in this horn is obtained by a small crown wheel on 
the motor shaft, passing over a projection in a diaphragm. 
The consumption is about 12 W at 6 VY. 

Among the numerous exhibitors of sparking plugs,. each 
with a special device to show their qualities, Lopce PLuGs, 
Lirp., seems to have the most effective display. This is a 
plate-glass screen into which plugs spelling out ‘* Lodge 
Piugs”’ are fitted. These are made to function, letter by 
letter, at various speeds. Another firm of plug-makers, 
Messrs. RIpAUtts, has a set of eight plugs alternately spark- 
ing and dipping into oil. 

A spark “intensifier is exhibited by Auto-Sunprigs, Lap. 
This device, consisting of a condenser to which the magneto 
leads are attached, certainly makes a difference in the power 
of the spark, although the benefit of such things is questioned 
by many experts. 

Rotax (Motor Accessories), Lrp., exhibit complete car 
lighting equipments, consisting of variable-speed dynamo, 
accumulators, switchboard and automatic cut-out, -head, side, 
tail and other lamps, and the necessary cables. Similar sets, 
but with the addition of coil-ignition equipment, are also 
displayed. In addition, there are shown horns, starters, and 
other automobile accessories. 

Messrs. H. Minter & Co., Lrp., have an attractive show 
of lighting fittings, of excellent design and finish, as well as 
automobile dynamos and starting equipment. 

Sm W. H. Bamey & Co., Lrp., show an air compressor 
driven by a 5-h.p. ‘ Crypto’’ motor. This is suitable for 
inflating large tyres, having a capacity of 3 cu. ft. of free 
air per minute, running at 500 r.p.m. A pressure of 100 lb. 
per sq. in. is obtainable. 

Tae RunBakEN MaGneto Co., Lrp., exhibits representative 
samples of its ignition equipment, and other, non-electrical, 
fittings and instruments. 

THe AvTOMOTIVE Propucts Co., shows the Philbrin 
system of coil ignition, which is said to give a satisfactory 
spark at all speeds. The ‘“‘ Unit’ consists of a cast-iron 
contact-maker base which houses the contact mechanism and 
condenser. The upper part is enclosed by the distributor cap 
which fastens on with detachable spring clips, giving access 
to all parts. The lower contact point is free to turn, giving 
equalisation of wear. The high-pressure distributor is. of 
the jump-spark type, containing no brushes or wearing parts. 
The igniter can be provided with a magneto-replacement 
mounting, to facilitate a change from magneto to coil ignition. 

Messrs. Butters, show an anti-dazzle headlight 
fitting, which consists of a series of horizontal vanes fitting 
over the front of a lamp bulb. This confines the light to a 
suitable height from the ground without impairing the 
strength of the beam. 4 

E.D. Motors, Lap., has as its principal exhibit the 
‘* Instarter,’’ which is a simple device, of insulated nichrome 
wire enclosed in flexible copper tubing. This is placed in 
between the carburettor flange and the induction pipe so 
that the coils are pressed against the inside of the pipe. 
The heat generated within 30 seconds is sufficient to warm 
the induction pipe and permit the vaporised petrol from the 


carburettor to pass through it without condensing. This 
should prove of great assistance in cold weather. 
The question : ‘ Coil or Magneto ignition?” is again raised 


by this exhibition. Mr. H. Massac Buist, the well-known 
writer on motor matters, states that while the magneto has 
regained much lost ground. battery ignition has become more 
popular for large and medium-sized cars. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


A New Time Switch. 


A device for actuating an ordinary tumbler switch at a 
predetermined time has been invented by Mr. WILLIAM 
Frissy, M.I.E.E., the borough electrical engineer of Col- 
chester. The device consists of a small clock suspended by 
a chain from a special attachment which can be fastened to 
the dolly of any ordinary switch. When in pesition, two 
side arms in the attachment clip the side of the switch 
sufficiently to support the weight of the clock when the 
switch is in the ‘‘on’’ position. Adjustment can be made 
by bending the arms slightly. The clock is wound up and 


Fic. 2.—Tiwe Switce 
AFTER OPERATION. 


Fie. 1.—Time Switcu 
Berore OPERATION. 


the alarm set in the usual way. A rod is inserted in the 
winding key, and over this a ring on the end of the attach- 
ment chain is slipped. When the time for which the alarm 
is set arrives, the winding key is revolved through 90 degrees; 
this releases the ring and the clock descends with a slight 
jerk which operates the switch. Figs. 1 and 2 show the 
device before and after operation respectively. The time 
switch is being put on the market by Messrs. Truslove and 
Co., St. Peter’s Works, Colchester. 


A Novel Lifting Magnet Equipment. 


An interesting application of the use of electric lifting 
magnets is furnished by an order which has just been com- 
pleted by the Wirron Kramer Execrric Toot & Hoist Oo., 


Fie. 3.—A Novet Macner EQUIPMENT. 


Lrp., Birmingham (G.E.C.) to the instructions of Messrs. 
Braithwaite & Oo., of West Bromwich. : 
Our illustration (fig. 3) shows one of four similar equip- 
ments which are being shipped to Bombay for use in unload- 
ing steel plates. For a large pipe line which is being erected 
in Bombay, about 80,000 tons of steel plates will be used. 
These are being shipped to India flat and will be rolled into 
4 Guty of the pick four plates 19 ft 
is to pick up Le 
7 ft. 4 in. x 2 in. thick, or five plates 15 ft. x 7 ft. 4 in. x 


# in. thick, either one at a time or in the complete bundle. 
It will then deliver the plates either into stock or into the 
bending machines one at a time. 

In order to accomplish this, the magnets are arranged with 
special controllers, so that by varying the amount of current 
supplied to the magnet, it is possible to pick up one plate 
at a time. For example, starting with one plate, it is pos- 
sible to go to another pile and pick up a second, move ou 
to a third pile and pick up a third plate, and so on, and to 
drop them off one at a time alongside each of the four ma- 


The Efesca Radio Telephone Receiver. 


Amongst the many firms that have embarked upon the 
manufacture of radio telephonic equipment Mrssrs. Fak, 
STaDELMANN & Co., Lap., of 83/87, Farringdon Road, E.C.1, 
have taken up the production of apparatus suitable for the 
reception of the projected broadcast matter. The ‘‘ Efesca ”’ 
model No. 1 (fig. 4) comprises a two-slide inductance tuning 


Fic. 4.—Tue Eresca Rapio-TeLepHone RECEIVER. 


coil, a crystal detector with a fine-wire selector, and a fixed 
capacity condenser. The set is equipped with 4,000-ohm, 
double-earpiece headgear telephones. The No. 2 model, de- 
signed particularly for the broadcasting scheme, is an im- 
provement on the smaller model, having a variable air con- 
denser and other refinements. 


A Telephone Call-Recording Apparatus and Line Stabiliser. 


An apparatus has been developed by two telephone engi- 
neers, Messrs. HUNTSWORTH and ANDERSON, for recording tele- 
phone calls, at the same time steadying the line current, and 
thus eliminating variations in speech transmission. Unlike 
the usual type of subscribers’ call-recorder, this apparatus 
registers automatically, and thus prevents the subscriber from 
using his instrument without metering the call. The gear 
is contained in @ box measuring 6 in. in width, 8 in. in 
height, and 10 in. in length, and is designed for attachment 
to existing installations. ‘The box contains two standard 
electro-magnetic relays, which are operated by currents from 
the exchange battery, no separate source of current being 
necessary. © small switch handles project from the box, 
and at the same end the call-counter is visible. The appara- 
tus is operated in the following manner: When the receiver 
is lifted from its hook the user de s one of the switch 
handles of the recorder. When the operator has put him 
through to the required number the other switch is depressed. 
This moves the recorder one step. At the same moment the 
operator is notified that the has been recorded, by the 
extinguishing of a lamp for an instant. When the receiver 
is replaced, both switches are returned to their ‘‘ off ‘’ posi- 
tion automatically, at the same time giving a clearing signa! 
to the exchange. 

In order to guard against the trouble caused by the non- 
replacement of the receiver, a pair of additional swit.p 
tacts are provided, and the connection feeding the trans- 
mitter is made through the two legs of these. When the 
operator finds that the line is not cleared, after a time, she 
can ring the bell of the instrument, and by this means 
raises one of the switch legs, breaking the transmitter cir. 
cuit and returning the switches to their normal “ rest” 
position. 

The line stabilising device consists of a single 180-ohm 
electro-magnet coil, the feed end of which is connected to 
the instrument feeder line, the other end being joined to the 
telephone return line. Current in excess of the highest de- 
mand is sent through this coil, and surges are thus controlled. 
It is claimed by the inventors that the introduction of the 
apparatus gives perfect speech transmission; the instrument 
is always under the control of the exchange operator; and 
ineffective or service calls can be made without the necessity 
of registering them. By the installation of a gravity 
mechanical time relay, it is possible to limit the time of a call, 
necessitating the recording of « second call if extra time is 
required. 
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THE RHINE BETWEEN BASLE AND STRASBURG. 


; Ar a recent meeting of the British section of the Société des 
a Ingénieurs Civils de France, M. A. Antoine, Ingéni- 
Yi eur des Ponts et Chanasées, Inspecteur de la Navi- 
gation du Rhin, read a paper on the proposed improve- 
inent of the river Rhine between Basle and Strasburg, which 
subject is a technical and economic problem interesting not 
France only, but also the neighbouring States, and indeed 
the whole of Europe, for the navigation of the Rhine has 
been placed under an International Control Committee. 

The utilisation of the energy of the river between Basle and 


Strasburg should make it possible to develop over 700,000 h.p: 
" Neither France nor Europe has a right to let such a natural 
g force go begging, especially in the present economic cir- 
, cumstances. Moreover, it is a fact that only the possibility 
Scale 
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Proposed Development. 


To water the canal, a weir would be constructed across 
the Rhine at Huningue, an especially favourable point. This 
canal would be a veritable artificial river, its width being 
no less than 120 metres, on the average, at the top and its 
average depth 6.5 metres, with high embankments to limit 
it on either side. The stream in the canal should be far 


slower than that in the Rhine, the velocity not exceeding about , 


1.20 metres per second. The slope’ of the canal bed would 
be one-tenth only that of the river bed. The volume of the 
stream, instead of increasing in flood time, would decrease, 
since the whole of the excess water of the Rhine would 
find its way into the river bed by means of the Rhine weir 
that would act as an enormous safety valve. At each step 
of the “ stairway,’’ an important station would be installed 
with, close to the station, a lock in smooth water with a 
basin allowing easy passage from one reach to the other. 
Therefore, navigation on this artificial waterway would be 
at once easy, safe and cheap. 

Eight locks only instead of thirteen or fourteen for the 
canalised Rhine would have to be passed by the barges; the 
cost of building and upkeep of the canal would be much lighter 
(one weir only —e. established across the Rhine); and the 
lateral canal would be made w atertight. 

Finally, from the power viewpoint, the lateral canal has 
the advantage of being a simple solution, providing for the 


Fie. 2.—Hypro-Etectric Station AND Lock ON THE GRAND 
CANAL D’ALSACE. 


development, at minimum cost, of the maximum of per- 
manent power. The great point is indeed to make sure of 
that permanent power to ensure the economic utilisation of 
the energy available. (Figs. 2 and 3.) 

In May, 1922, the Central Committee gave consent to the 
execution of the Kembs scheme, reserving a few technical 
modifications and France is actively carrying out the tech- 
nical, economic, and financial studies in connection there- 
with. (About twenty engineers ‘are now busy tracing 
the complete layout of the canal between Basle and 
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of developing the energy will justify the execution of the 
enormous work necessitated by the improvement of the 
upper Rhine to the great benefit of navigation. 

The main features of the waterway planned by France 
are :—A canal lateral to the Rhine to originate in the river 
near Huningue and descend as far as Strasburg. The reaches 
would not be more than eight in number, the fall at the 
end of the reaches being as high as allowed by present 
technical means, 


Fic. 3.—Hypro-Eectric Station (KemBs PROJECT). 


Strasburg.) In addition to studies made’ by the State; an 
important society, grouping all the interests concerned, has 
been recently constituted, and will study the problem in 
its entirety. 

It remains obvious, however, that, considering the im- 
portance of the works (the temporary estimate, about a 
vear ago, amounted to one milliard francs) ‘it will be neces- 
sary to proceed by stages and the building of the canal 
will certainly take no less than twenty ‘years. 
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Discussion. 


In the course of the discussion that followed the reading 
of the paper it was pointed out that there were no figures 
in the paper to enable any judgment to be formed how the 
cost of the new canal would compare with the cost of canal- 
ising the river. It seemed that only by making the canal the 
primary consideration and treating the power as a_by- 
product was there any likelihood of the power being offered 
at such a price as would provide a market for so consider- 
able an output. 

Monsieur René Koechlin explained that, as regarded the 
expenditure necessary for construction, comparison would 
not be made between the canal and the regulation schemes 
for the following reason :—The expenditure involved in the 
construction of the canal would be recouped by the revenue 
accruing from the supply of hydro-electric power to indus- 
trial and other undertakings, whereas the cost of regulation 
would be entirely borne by the riparian States, without any 
possibility of recoupment, for no navigation tolls or taxes 
were allowed to be collected on the Rhine. 

The regulation of the river would cost more than 100 
million francs (Swiss) and the riparian States would not see 
a penny back. Then, while the regulation of the river 
would result in an increase of the period of navigability, 
owing to the deepening of the channel, it could not lessen 
the greatest obstacle to navigation, namely, the great speed 
of the current. 

When the speaker put forward his first scheme some 20 
years ago, it was estimated that a 10,000-h.p. station would 
be sufficient. At the present time the electricity under- 
takings of Strasburg and Mulhouse alone would be able 
to absorb the 100,000 h.p. which the Kembs station would 
furnish. But the Rhine power stations would be able to 
eng their power far from Alsace, throughout Eastern 


nce. 

Mr. W. J. E. Binnie, M.A., M.Inst.C.E., remarked that 
the International Commission had been formed under the 
Treaty of Versailles, the idea being that all rivers which 
were navigable through more than one country should now 
be internationalised. The yearly average flow amounted to 
about 19,300 million gallons per diem. It was not subject 
to very great fluctuations; 950 million gallons per diem 
must pass down the river for sanitary reasons. The canal 
would take all the other water except when the flow reached a 
certain amount, 15,485 million gallons per diem being the 
maximum taken into the canal. The surplus flow would 
go down the Rhine channel. That was what fixed the enor- 
mous size of the canal which, strictly speaking, would not 
be a canal at all, as the flow in it would be about fourteen 
times that of the Thames. 

The author, replying briefly, said the lateral canal 
would be more economical than the canalisation of the River 
Rhine because canalisation would necessitate the con- 
struction across the river-bed of from 13 to 14 great weirs, 
and that through every one of them it would be requisite to 
provide for the passage of enormous volumes of watergin 
case of floods. The weir foundations would be very costly 
and difficult. On the other hand, in the case of the canal, 
only one weir across the river was required, and it would 
be possible to select the position. Besides, it was very costly 
to utilise the power of low falls, and the efficiency of 
power stations on canalised rivers decreased considerably. 
sometimes by as much as 50 per cent., when the volume of 
water increased, and particularly in times of flood. The 
averaged power derived from the utilisation of the canalised 
river would be, therefore, considerably smaller than that 
which the canal would yield, and it was necessary that the 
amount of power produced should be as regular and perman- 
ent as possible. It was for the purpose of combining hydro- 
electric power and navigation that so large a section had 


been adopted, which would not be justified were the size © 


of the river craft the only consideration. 

One must not forget that great opposition, principally of 
a political nature, was encountered, which would have ren- 
dered it impossible to obtain sanction for a truly logical 
scheme from a purely technical point of view. 


Manchester Electro-Harmonic Society.—The second con- 
cert of the season will be held on Friday, November 17th, 
at 7.15 p.m., in the Marble Hall, Albion Hotel, Piccadilly, 
Manchester. The chair will be taken by Mr. A. J. Hutchin- 
son, and the following are the artistes: Soprano, Miss Pansy 

oore; violinist, Mr. Harold Jones; entertainers, Messrs. 
Wilks and Simmonds: solo pianist and accompanist. Mr. 
Granville Hill. The Society again extends a hearty invita- 
tion to any electrical friends. On the occasion of the last 
concert the Society showed its appreciation of the excellent 
services rendered hv the late hon. secretary, Mr. J. Hill, by 
presenting him with a suitably inscribed gold fountain ven. 
This was handed to him by Mr. W. J. Smith, the hon. 
musical director, who made a few appropriate remarks, which 
Mr. Hill suitably acknowledged. 


THE BREWERS’ EXHIBITION, 


Tuis year’s Brewers’ Exhibition, the 39th, at the Agricultural 
Hall was, on the whole, very similar to the 1921 show. 
anything, the amount of electrically-driven machinery was 
greater, but this may be said of any industrial exhibition 
nowadays. 

_ The official title of the exhibition was again an insuflicient 
indication of its scope; for many firms with only a remote 
connection with the industry were able to display their pro- 
ducts. However, the fixing of a definite border line between 
what is and what is not connected with an industry is a 
matter of difficulty and dispute. 

One of the most prominent electrical stands was that of 
Messrs. Berry's Execrric, Lap. Here a large variety of large 
and small appliances was on view. The principal exhibit was 
a ‘* Touchbutton "’ electric dish-washer, suitable for employ- 
ment in a hotel or canteen. It was claimed for this machine 
that it could deal with 1,500 or 2,000 pieces of crockery per 
hour. Another feature of the stand was an “ A.B.C.” 
** laundress "’ and ironing-machine. For the rest, the display 
consisted of ‘‘ Ortosafe electric irons, Magicoal”’ fires, 
kettles, and other small appliances. 

Messrs. L. G. Hawkins & Co., Lap., showed a large variety 
of Universal” apparatus—coffee mills, meat choppers, 
kettles, teapots, irons, washing machines, and cookers. The 
‘* Moto-Maid,” a general utility kitchen machine was also 
exhibited, as well as ‘‘ Vio-Ray ’’ high-frequency apparatus. 

Messrs. Frank Feresry & Co., demonstrated their 


Fic. 1—Tue Tornapo’’ DisH-WasHer. 


‘“Cascade’’ ironer and washing machine. The latter is 
provided with a rotary oscillating cylinder and a wringer 
driven by a geared shaft. 

Ozonatrn Lip., had a range of deodorising and ventilating 
plant on its stand, including several portable machines for 
use in offices, restaurants, &c. 

Messrs. RicHarp & Co., Lip., exhibited examples 
of refrigerators of Swiss manufacture. ‘‘ Autofrigor”’ auto- 
matic cooling and icemaking machines were included in the 
display. The ‘* Autofrigor ’’ consists of an electrically-driven 
compressor, a condenser, and an evaporator, contained in one 
easing. The vertical-spindle motor projects above the main 
body of the machine, facilitating connection. A similar 
appliance to the “‘Autofrigor,’’ consisting of the essentials of 
the latter machine mounted on a column, can be used for 
cooling rooms, &c. Another device shown was the “ Tornado ”’ 
dish-washer. This machine is motor-driven, but the water 
is boiled by gas. It consists of a trough in whicl: is placed 
the crockery to be washed, and two rotary brushes remove 
surplus fat, &c. The body of the machine contains a spiral 
rack which carries the dishes through the boiling water and 
discharges them, at the rear of the machine, on to another 
spiral path which ends in a tray from which the clean dishes 
are removed by hand. The ‘ Tornado "’ is illustrated in fig. 1. 

Mr. Georce Ciayton exhibited the ‘* Colebrook electric 
water heater, a compact device for instantaneously raising 
— to a high temperature during its passage through the 

eater. 

Messrs. J. W. Frower & Co., in addition to an “ Eclipse "’ 
electro-hydraulic stacking crane (previously described in the 
EectricaL Review) showed an electrically-driven machine for 
fixing capsules on bottles, and a rotary pump with a wide 
delivery range—from 1,000.to 10,000 gal. per hour. 

Messrs. NeEGRETTI AND ZaMBRA included, in a large variety 
of scientific instruments, examples of electrical thermometers 
registering temperatures at a distance from the source 
of heat. 
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Messrs. Smart aNd CuarK supplemented the rather 
inadequate heating arrangements of the hall with a few 
Premier 600-W bowl fires. 

Messrs. H. J. West & Co., exhibited a full-sized cold- 
storage room suitable for a butcher's shop; a refrigerator and 
ice-making machine designed for hotels and similar institu- 
tions; and a number of ammonia compressors, including a 
large machine directly-coupled to a 92-120-b.h.p. motor by 
Messrs. W. H. Allen & Sons. ay 

Messrs. THoMas Broabsent & Sons, Lrp., exhibited a cen- 
trifugal separator of which the motor formed an integral part. 
Similar machines were described in our columns some time 
ago (Etec. Rev., December 3rd, 1920). 


Mr. H. C. Suinassy showed a large collection of trucks of © 


various sizes, including electric tractor and lifting trucks. _ 

The exhibition provided yet another reminder to electrical 
manufacturers of the opportunities which every modern 
exhibition affords. 


THE NEW ELECTRIC STEEL FURNACES 
AT THE -FIAT WORKS, TURIN. 


Tue Fiat Motor-car Works at Turin have recently designed, 
constructed, and taken into operation a number of electric 
furnaces of new design for the purpose of producing econo- 
mically all kinds of steel required in their work. 

The endeavours of the designers were to get a furnace 
showing the following advantages: (1) The possibility of 
securing and «maintaining an absolutely neutral space in the 
hearth during the entire duration of the “heat.’’ (2) The 
possibility of using a continuous electrode, by adding por- 
tions of new electrode to replace those consumed, and so 
obviating the necessity of frequently dismantling the elec- 
trodes and their gear. (3) The obtaining of a theoretical 
maximum period of 24 hours for the melting and refining 
of the cold charge. (4)-A'reduction in the consumption of 


Fic. 1—Cross-secTIon AND PLAN oF THE Fiat STEEL FURNACE. 


electrical energy and electrodes as compared with other fur- 


naces. (5) Increased life of lining and arch. (6) Maximum 
ease of erection and dismantling, for the purpose of rapidly 
replacing the arches or removing the electrodes with their 
gear, without the necessity of interrupting operations. 
ig. 1 shows an elevation and plan of one of the Fiat fur- 
naces at the Demag Works, at Duisburg (Germany). Of 
the three-phase type, it consists essentially of a cylindrical 
metal casing, well stiffened, with a domed bottom, to which 
are fixed, two segment-shaped supports of cast eteel which 
enable the furnace to be tilted in both directions. Whereas 
some of the Fiat. furnaces used in the Fiat works are tilted 
Be ag pressure, those at the Demag works are tilted 
electrically, for purposes of economy in the use of water- 
power. There are only two openings in the furnace chamber 
and its refractory lining; a larger one in front for charging 
furnace and removing the slag, and a smaller hole at the 
opposite side for tapping the molten steel. 
. Ease of removing the slag is a point of great importance 
in steel-making. By slightly tilting the furnace forward, the 
slag flows from the. furnace into a tank below floor-level, 
whence it flows through gutters to the outside. The open- 
ing Sor the charging door has a water-cooled lagging. 
e structure of the electrodes of this new type of furnace 
is specially noteworthy. The three graphite electrodes, 350 
mm. (15 in.) in diameter are supported, together with their 


gear, on a special bridge. They are arranged in the usual 
way perpendicular to the bath. The entire electrode, to- 
gether with its fittings and the whole of the control gear, 
including the motor, is detachable, and can be replaced by 
a new one, while operations are proceeding, within a space 
of half an hour. The whole of the supporting bridge carry- 
me the gear for all three electrodes can also be raised 
easily. 

After removing the bridge, the cover ring and the arch 
can be removed, thus making it an easy matter to replace 
the arch or reline the furnace. 

The great advantage of this new type of furnace consists 


.in the very careful way in which the electrodes are lagged 


and cooled. On the arch of the roof is a double-walled 
cylinder traversed by cold water. This cylinder surrounds 
the electrode (see fig. 1). To the electrode terminal, the 
movements of which are automatically controlled by motor- 
driven gear, a second cylinder is fixed which slides, with 
the electrode, telescopically over the first cylinder. The 
electrodes, being entirely shut off from the air, do not oxi- 
dise, with the result that their life is increased. Fig. 2 shows 
the consumption of electrodes of the older types of furnace 
as compared with the type now described. 

The energy passed into the furnace is used exclusively 


Fic. 2.—CoNsuMPTION OF ELECTRODES OF Fiat DESIGN 
COMPARED WITH OLD METHODs. 


for the melting of the charge, and not for heating up large 
quantities of air which simply pass through the furnace. 
Hence the low energy consumjtion of this furnace. The 
electrode consumption in the Fiat furnace has been reduced 
to 2.8 kilogrammes per metric ton of steel melted, whereas 
in the older types of furnace it fluctuates between 8 and 15 
kilogrammes. 

The following points concerning the operation of the fur- 
nace are interesting: Asa rule two voltages are used for 
working, a higher voltage of 130 V and a lower of 75 V. 
In the first and more protracted period during the melting 
of the cold charge, the voltage used is 130 V. In_ the 
second, or refining, period, the lower voltage is employed 
so as raise the temperature at pouring to about 1,750 


_ The oil transformer used has the primary circuit connected 
in delta for an output of 2,000 kVA. If, however, the prim- 
ary is connected in star, the output drops to 1,150 kVA: 
The secondary being transformed to 130 or 75 V respectively. 
The secondary is connected in star, and for each electrode 12 
flexible cables with a total cross-sectional area of 4,800 mm’. 
are used. The neutral point of the star is in the immediate 
vicinity of the furnace and is connected by a flexible cable 
with the shell of the furnace. ; 

To give an idea of the energy consumption of this new 
nS furnace, it may be mentioned that, for a total of 
1,341,160 kilogrammes of steel made in one month, the 
e of 


meter consumption was 937,000 kWh, i.e., an averag 


0.70 kWh 
Zeitschrift. 


REVIEWS. 


Principles of Electrical Engineering. By Wutum H. 
and VannevaR figs. 244. 
New York and London: Wiley, pman & , Ltd., 
Price 20s. net. 


In view of the large number of works dealing with the 
principles of electrical engineering a new one must be of 
outstanding merit to receive any attention at all. The authors 
of the present work evidently understand that something 
novel is necessary before the publication of such a book can 
be justified. The reasons they give for producing their book 
are that they dealt specially with the magnetic circuit, 
modern electron theory, thermionic emission and. dielectrics, 
while a large number of special practical examples have been 
used to illustrate the principles. 

The first chapter of the book deals with the necessity for 
knowing the fundamental principles, and is in the traditional 
style of university introductory lectures. Even this chapter 
is illustrated by examples of a common-sense practical nature. 
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Chapters two to four deal with the electric circuit, power, 
energy, resistance. The special feature here is the inclusion 
of the star-delta transformations, which even yet are not 
nearly so widely known as they deserve to be. These are 
followed by a short discussion on electrolytic conduction. 

The magnetic circuit, magnetic field, the properties of iron 
and steel, induced and generated voltages, and forces on con- 
ductors, take up chapters six to eleven. These are notworthy 
specially for the systematic use of the magnetic units 
** Maxwell, ‘‘ Gilbert,’ and ‘‘ Oersted,”” so that magnetic 
calculations are made—so far as the physical properties of the 
materials allow—exactly in the same way as electrical calcula- 
tions. The benefit to the student will be obvious. 

A feature not previously noted in students’ text books is 
the inclusion of Froelich’s equation for magnetic curves. The 
value of these in practical engineering may be question- 
able, but they are certainly of value to the student analysing 
the properties of materials. . 

The book concludes with a chapter on conduction through 

ases, and one on dielectrics. The work on thermionic con- 
uction is necessarily rather limited in its scope, but what is 
included is extremely interesting and readable. ‘The out- 
standing featare of the concluding chapter is the quantitative 
treatment of electrostatic voltmeters. This subject, in 
addition to being of great. value in illustrating electrostatic 
principles, must commend itself to all engineers who have to 
deal with high-voltage testing. 

A useful feature of the arrangement of the book is the 
inclusion of summaries of all the chapters. These are, how- 
ever, sometimes insufficiently explicit to be of much value 
apart from the extended treatment in the chapters them- 
selves. This reduces their value for rapid revisal. 

The examples included are far more varied and practical 
than in any other book which has come before the notice of 
the reviewer. The only criticitm that might be levelled 
against them is that some are so difficult that they could 
hardly be solved at all by a student. The examples, although 
of a thoroughly practical nature, never depart from their real 
purposes, viz.,- to illustrate fundamental’ principles. The 
reviewer is of the opinion that answers to. the examples 
should have been included, instead of being issued separately. 

Apart from occasional vague passages, the style of the 

book is exceptionally clear. The only mistake noted was 
‘*stes’’ for ‘‘ sets,"’ page 45. It is also doubtful whether 
Faraday’s law of electro-magnetic. induction should be 
included as part of Lenz’s law. 
‘ The general conclusion drawn by the reviewer is that if the 
direct instruction given by Messrs. Timbie and Bush is as 
= as their written book the students of Massachusetts 
nstitute of Technology are in a very enviable position. 

The work of the publishers is perfectly satisfactory. 


Science in the Service of Man: Electricity. By S. G. 
SrarnuinGc, A.R.O.Sc., B.Sc. Pp. 245; figs. 127. London : 
Longmans, Green & Co. Price 10s. 6d. net. 

It is not the easiest of tasks to provide an entirely non- 
mathematical treatment of electricity for the general reader, 


for, since the development of the electromagnetic theory 
much of the progress of the science has been mathematical in 
character. At the same time, however, it must be said that 
the growth of electrical knowledge and the progress of its 
application to practice is a truly fascinating romance, and one 
well worth the telling. And because he has entered so whole- 
heartedly into the spirit of the subject Mr. Starling has pro- 
duced a very delightful book. 

It is only necessary to picture for a moment the daily life 
of a century ago and contrast it with the life of to-day to 
realise the revolution accomplished by electricity in the ser- 
vice of man. In this connection it must be remembered that 
practically all the truly great advances have been made by 
physicists working with no thought of immediate return, and 
the author does well to emphasise the interdependence of 
theoretical electricity and electrical engineering. He writes: 
‘‘The development of knowledge for its own sake is one ot 
the highest services that can be rendered to man, and no 
branch of science is richer in intellectual achievement than 
electricity. The subject, therefore, exhibits in a particular 
degree that reaction between pure and applied science which 
is vital to the life of both.”’ 

After a brief historical sketch, in which the great work of 
Volta, Oersted, Faraday, Maxwell and Kelvin is mentioned, 
the industrial applications are dealt with. These include the 
electromagnet as represented in some of its most important 
forms, such as lifting magnets, electromagnetic brakes, bells 
and magnetic separators, the dynamo, electromotors, includ- 
ing motor meters, alternating current generators, motors 
and transformers, electric lighting, the electric telegraph and 
telephone, and the various practical applications of electro 


lysis. 

A long and interesting chapter on the electromagnetic 
theory introduces the subject of wireless telegraphy and tele- 
phony, and even includes such modern developments as 
_ ree method of transmitting sounds by means of a beam 

light. 

Gases and X-rays form the subject of another chapter. Héte 
the author has surpassed himself in his capacity for clear and 
accurate descriptions of some of the most intricate of experi- 
mental researches. The earlier work of Sir J. J. Thomson is 
described, together with the cloud experiments of Wilson and 
the recent work of Aston on Isotopes. A reference to 
Réntgen’s discovery of X-rays leads to a brief description of 
modern applications of radiography in both the medical and 
industrial spheres, and concludes with a short but illuminat- 
ing paragraph on Sir Wm. Bragg’s work on X-rays and 
crystal structure. 

A final: chapter on Radioactivity deals with a less popular 
subject in a clear and interesting manner and cencludes 
with a short treatment of atomic energy. A very useful 
and complete glossary of electrical terms in general use 
is given at the end of the book—an idea which might 
ey be applied to many other semi-popular scientific 
works. 

Mr. Starling is to be congratulated on this very attractive 
treatment of a very interesting but none the less difficult 
subject. P.H.S.K. 


OUR JUBILEE ISSUE. 


Our issue of Friday next, November 17th, will be a 
special one celebrating the completion of Fifty Years’ 
publication of the Etecrricat Review. 

It will be very much larger than the usual weekly 
number, and for that reason all parts of the paper will 
have to be closed down at least one day in advance of 
the normal time. 

Matter of interest and value continues to pour in 
from all directions, although much of the issue has 


already been printed. We therefore request our con- 
tributors, correspondents, and advertisers to take’ note 
of these facts, and forward anything intended for inser- 
tion in the issue immediately after reading this 
announcement. 

All general advertising space has been disposed of for 
some time past, but it will be possible to accept small 
advertisements and official notices up to 5 p.m. on 
Tuesday, November 14th. 


_ Bankruptcy Proceedings.—VuLco MaGneto Co. (Herbert 
Rothwell, Stanley James Watson, and Frank Cecil Jinks), 
late of 11, Long Acre, W.C.—The firm failed in August, 
1921, and on_ Tuesday last’ week the bankrupt 
applied to Mr. Registrar Mellor at the London Bankruptcy 
Court for an order of discharge. Mr. W. Boyle, Official Re- 
ceiver, reported that the public examination of the bankrupt 
Watson stood adjourned till November 7th, but that fact need 
not interfere with the present application. The joint liabilities 
of the firm amounted to about £2,800, and although no assets 
were disclosed, a sum of £21 had been received by the trustee. 
.The applicant, an electrical engineer, ‘served with distinction 
during the war, and in May, 1919, purchased from the other 
bankrupts for £800 a one-third share in the business of elec- 
trical engineers carried on in Long Acre under the style of the 
““Vulco Magneto Co.’’ The applicant took no-part in the 


business, and in November, 1920, having expressed a desire. to 
withdraw from the firm, he retired,.and had since been depen- 
dent upon his Army pension. A balance-sheet then prepared 
showed the firm's liabilities £2,500 and assets valued at 
£3,381. The failure was attributed to lack cf capital; to the 
omission of a contractor to deliver essential parts; and conse- 
quent claims for damages and legal costs. After hearing Mr. 
E. W. Hansell, in support of the application, the learned 
Registrar granted a discharge, subject to a suspension of three 
months. 

JOHN BAKEWELL, 43, Waterside Road, Barton-on-Humber, 
electric light and power engineer.—The receiving order in this 
matter was made on October 17th on debtor’s own petition. 
The statement of affairs shows liabilities of £713, and there 
is a deficiency of £613. The first meeting of the creditors was 
held on November Ist at the Official Receiver's office, St. 
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Mary’s Chambers, Great Grimsby, when the case, being a 
summary one, was left with the Official Receiver as trustee. 
‘Lhe following are creditors y 


£ 
Beadle, T., & Co., Ltd. ... .. 20 Electric Suction Cleaner Co. ... Il 
Bakewell, Wm. . 106 General Ltd. 
Brooks & Scatehard ne .. 32 Bankers one «. 317 
Dickinson, A. 26 Leach & Co., “Ltd. 
Edison Swan Electric Co., Ltd. 33 Rickwood, E. os ae 


FRANK Porter, electrical engineer, 17, Goldhawk Road, 
Shepherds Bush.—The public examination of this debtor was 
held-on November 7th, before Mr. Registrar Mellor, at the 
London Bankruptcy Court, the accounts showing liabilities 
£766, and assets valued at £226. Replying to Mr. Arm- 
strong, Assistant Official Receiver, the debtor said that for 
many years prior to August, 1921, he was employed by 
various firms as an electrical engineer. In that month he 
and a partner, who provided the only capital of £40, com- 
menced business at the above address under the style of 

‘ Porter & Simpson.’’ The partnership was dissolved in the 
following October, and witness continued the business alone 
until, owing to pressure: by creditors, he filed his own 
petition on July 28th. He attributed his failure and insol- 
vency to lack of capital and business experience. The 
examination was concluded. 

W. Forp (Redditch Electrical Accessories Co.), electrician, 
Central Chambers, Unicorn Hill, Redditch.—Receiving order 
made on October 31st on creditcr’s petition. 

W. SHAW THE YOUNGER, electrical engineer, 26, Westcliffe 
Road, Shipley, Yorks.—First meeting, November 13th, at the 
Official Receiver’s office, 12, Duke Street, Bradford. Public 
examination, December 13th, at the Court House, Bradford. 

F. W. CHAMIER, mining and electrical engineer, late of 59, 
Fleet Street, E.C. —Last day for proofs for dividend, Novem- 
ber 30th. Trustee, Mr. E. H. Hawkins, 4, Charterhouse 
Square, E.C. 

Company Liquidations.—Saitax Manuracturine Co., Lap. 
—A meeting of members has been called for December ‘4th at 
81, Albany Street, N.W., to hear an account of the winding- 
up from tue liquidator, Mr. W. Adams. 

Portaste Exvecrric Motors (1919), Ltp.—The Senior Official 
Receiver and Liquidator is applying for his release. In his 
statement he says :—‘* The receiver for the debenture holders 
reports that he has sold the assets of the company for £11,600, 
which sum is insufficient to meet the claims of the debenture 
holders and pay the costs, charges, and expenses of the 
receivership. In these circumstances there is no prospect 
whatever of funds becoming available for distribution amongst 
the unsecured creditors and shareholders.”’ 

CoMPARRI WIRELESS ConTROL SynDIcATE, Lap.—Winding up 
voluntarily. Liquidator: Mr. H. Harwood, 73-75, Albion 
Street, Leeds. Meeting of creditors, November l4th, at the 
Midland Grand Hotel, St. Pancras, N.W. 

Bett Batrery Co., Lrp.—Winding up voluntarily. Liqui- 
dator: Mr. F. Wilcock, 1, Great Winchester Street, E.C. 
Meeting of creditors, November 2ist. 

Corona Lampworks (NORTHERN), Ltp., renamed the James 
Brown Lamp Manufacturing Association, Ltd.—Meeting of 
creditors is called for November 14th, at the office of the 
gale Post Office House, Leeds. Liquidator, Mr. A. 

son 


Dissolution of Partnership.—E. E. ANpErson & Co., elec- 
trical engineers, 116, Snow Hill, Birmingham.—Mr. E. E. 
Anderson and Mr. H. N. Moses have dissolved partnership. 

Trade Announcements.—Messrs. R. Fercuson and F. 
Stone have entered into partnership as Ferguson & Stone, 
electrical and wireless engineers, 178, King Street, Hammer- 
smith, London, W.6, and they desire to receive catalogues 
and lists. 

Messrs. E. A. InGoup, Ltp., have removed from Shipley to 
19, Booth Street, Bradford. 

Messrs. R. MacKenzie & Sons, electrical engineers, of Ding- 
wall, have opened a branch business at Alness, under the 
management of Mr. William T. Mackenzie. 

Messrs. Hatt Bros., electricians, have opened new show- 
room premises at 5, The Promenade, Malvern. 

Mr. D. S. Paxton, electrical and mechanical engineer, has 
removed to 312, Deansgate, Manchester. 

Messrs. A. ©. ALEXANDRA & Co., Lrb., 86, Pilgrim Street, 
Newcastle-on-Tyne, have ceased to trade under that style, and 
their registered name is now The Northumbria Engineering 
Agencies, Ltd. 

Mr. S. D. ScuorretD, M.I.Mech.E., M.Inst.E.E., engineer 
representative for Holophane, Ltd., is moving his headquarters 
from Shetfield to Penistone on the llth inst. His address 
will be: Holophane, Ltd., Penistone, Yorks. 

Messrs. G. H. T. Petersen (ENGINEERS’ MercHAnts), 
have removed to 82, Victoria Street, London, S.W.1. 

Catalogues and Lists.—Tae British THomson-Hovuston 
Co., Lap., 77, Upper Thames Street, E.C.4.—Three illustrated 
pamphlets : —No. L.251, giving reduced prices of various types 
of Mazda ’’ lamps; 1.248, dealing with the ‘ Posterlite 
flood-lighting fitting: and 1.256, describing the Langmuir 
condensation pump. 

Marcont’s WIRELESS TELEGRAPH Co., L1D., Marconi House, 
Strand, W.C.2.—A pamphlet dealing with the ‘* Marconi- 
phone V.2 model. Priced. 

MEssrs. Horace Green & Co., Station Works, Cononley, 
Yorks.—Lists Nos. 221 and 222, giving specifications, dimen- 
sions, prices, and other details of d.c, and a.c. motors. 


WESTINGHOUSE INTERNATIONAL ELECTRIC Oo., New York, 
U.S.A.—An illustrated circular (No. 7,376), advertising self- 
starting synchronous motors for driving ammonia compressors. 
Views of installations are given. 

Tue Evectrica, AuLoy Co., Gray’s Inn Road, W.C.1.—Two 
pamphlets dealing with metals for electrical work, including 
resistance wires, contact pieces, electrodes, &c. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victoria Street, S.W.1.—November stock list of motors and 
dynamos. 

Tue Genera Evectric Co., Ltp., Magnet House, Kings- 
way, W.C.2.—A series of 16 "small "pamphlets, arranged for 
overprinting, advertising irons, hot-water radiators, kettles, 
pedestal heaters, and other electrical appliances. lilustrated 
and priced. 

ENGINEERING & LiGutinc Equipment Co., Lrp., Sphere 
Works, St. Albans, Herts.—Two illustrated leaflets dealing 
= cast-iron lighting fittings (priced), and ‘* anti-vibration ”’ 
isks. 

Messrs. A. Emanuet & Sons, Lrp., 7-13, George Street, 
Manchester Square, W.1. — A_ well-produced catalogue 
(52 pp.) of lighting fittings of many types—bowls, pendants, 
lanterns, &c.—and accessories. Fully priced. 

THe Sun Exectricaa Co., Lrp., 118-120, Charing Cross 
Road, W.C.2.—An illustrated pamphlet advertising the 
A.B.C.” electric laundress.’’ 


Price Reductions.—Messrs. C. A. VANDERVELL & Co., Lrp., 
announce that substantial reductions have been made in the 
prices of all their products as from November 6th. A new 
catalogue is in course of preparation. 


The Policy of the Electrical Contractors’ Association.— 
We reproduce the followin from the November issue of the 
Electrical Contractor Poticy.—Appointment of Special 
Committee.—A step of great importance an done which pro- 
mises the most far-reaching results was taken by the October 
Council at the suggestion of the Trading Committee, when 
a special committee, the most weighty perhaps, which has 
ever been called together by the Association, was appointed 
to define the policy of the Association in its relations with 
other groups of traders within the electrical industry and 
incidentally with the various classes of contractors and elec- 
trical retailers. 

‘The Special Committee so appointed will consist of the 
president, the chairman of the ‘lrading ittee, and five 
past- -presidents selected upon account of their special qualifica- 
tions for this important work. The Association is fortunate 
inasmuch as each of the gentlemen concerned has consented 
to act, although in some cases at least at no inconsiderable 
personal i inconvenience and sacrifice. 

‘The problems before the special committee are no. light 
ones. The quantities with which it has to deal are as yet 
undefined and confused, the interests overlapping and often 
opposing. Nevertheless, it will be immediately admitted that 
the object in view—the laying down of a foundation for our 
whole future trading policy—is worthy of the labour, and of 
the importance attached to it by the Council.” 


Concert.—The 14th annual concert of the Halifax Cor- 
poration Tramways Employés’ Club, in aid of local charities 
and the employés’ benevolent fund, was held on November 
2nd at the Victoria Hall, when a mixed programme of operatic 
features and general ‘* popular’’ items was presented to a 
very large audience. The Tramways Glee Party, under the 
conductorship of Mr. Edwin Holroyd, rendered an excellent 
programme of their own. 


Applications for British Trade Marks.—Below is a sum- 
mary of the recent applications for British trade marks in 
respect of goods and productions connected with the electrical 
trades and industries. Firms desiring to enter an objection 
to any of the applications have one month in which to do su 
from the dates mentioned below :— 

Villiers. No. 425,661. Class 6.—Magnetos, being pe of 
internal-combustion engines. Villiers Engineering Co., 
Blakenhall, Wolverhampton. November Ist, 

Teleola. No. 428,635. Class 8.—Instruments for wireless 
communications, and gramophones. Dale, Forty & Co., Ltd., 
106, Great Portland Street, London, W. November Ist, 1922. 


Boiler Contracts.—Recent orders received by the Stirling 
Boiler Co., Ltd., comprise two 25,000-lb. units, with com- 
plete boiler-house plant, for the borough of Torquay; three 
35,000-lb. units, with boiler-house plant, for the West Glouces- 
ter Power Co.’s new station at Lydney, Forest of Dean, 
ordered. through the Foundation Co., Ltd.; three orders for 
sugar refineries at home and abroad; and others for municipal 
colliery, and industrial authorities. Twenty boilers are in- 
cluded in the above, having a total heating surface of 108,039 
sq. ft. 


Electricity Supply Rifle League.—The following are the 
results of matches during September and October :—City Co., 
584, Central Co., 574; County Co., 579, City Co., 579; 
County Co., 571, ’ Fulham, 525; Hackney, 533, Fulham, 55 : 
Metropolitan Co., 565, Hackney, 521; County Co., 580, Cen- 
tral Co., 578; Shoreditch, 582, Central Co., 568: Central Co., 
571, Hackney, 527; City Co., 586, Hackney, 516; City Co.; 
589; Metropolitan Co., 578; Shoreditch. 584, Hackney, 507: 
County Co., 573, Hackney, 530. The City Co. heads the list 
with 19 points. 


a) 
ki 
Ww 
| fe 
ol 
bi 
cl 
ti 
T 
id 
1s 
j di 
al 
n 
a] 
hi 
la 
M 
al 
A 
+ es 
of 
di 
la 
ge 
L 
tl 
el 
tr 
ai 
hi 
3 te 
3 m 
B 
fo 
ec 
M 
E 
C 
(s 
H 
of 
el 
Bl 
ec 
™ 
tk 
tk 
T 
te 


Vol. 91. No. 2,346, Novemser 10, 1922.) THE ELECTRICAL REVIEW. 665 


A G.E.C. Exhibition.—We are reminded of the near 
approach of Christmas by an exhibition which the General 
Electric Co., Ltd., has organised at Magnet House, Kings- 
way. The idea of electrical gifts has been growing steadily 
for the last two or three years, and the lower prices at which 
appliances are now obtainable is certain to give the sale 
ot these a considerable “* lift.’’ 

The display arranged at Magnet House is intended to guide 
both the electrical dealer and the private individual in the 
choice of suitable presents. For the retailer, several sugges- 
tions for displaying goods have been included in the show. 
Two representations of window displays contain many 
ideas upon which the dealer can draw. Another device which 
is likely to prove effective is a revolving table about 2 ft. in 
diameter, bearing examples of the company’s smaller appli- 
ances, driven slowly by a *‘‘ Witton ”’ fractional horse-power 
motor. For the public at large there is a wide selection of 
appliances both for use and for ornament. There are the more 
prosaic irons, boiling rings, kettles, &c., and, on the other 
hand, novelties such as the now-popular small dynamo hand 
lamp, or the more-or-less ** luxury ”’ articles—cigar lighters, 
wireless telephony receiving sets, &c. Larger articles are 
also included, there being cookers, washing machines, &c. 
A helpful feature of the show is the written explanation and 
estimate of cost attached to many appliances. On one side 
of the showroom various types of bow! fittings are placed side 
by side to enable comparisons to be made. Near this a twin- 
division cabinet contrasts the effects of an ordinary electric 
lamp with a ‘* daylight ” lamp. 

The industrial side is represented by a selection of switch- 
gear and electrical tools. 


Switchgear for Poland.—Messrs. Broox, Hirst & Co., ie 
Lrv., have secured a contract for the sw itchgear required in 
connection with the electrification of a Polish textile factory— 
the first Polish-owned undertaking of the kind to be equipped 
entirely by British manufacturers. The accompanying illus- 
tration shows a part of the gear being supplied. These are 
air-break rotor-starting panels of the multiple-lever type.” 


SWITCHGEAR FOR POLAND. 


Electricity Pays!—At the annual meeting of the share- 
holders of Messrs. Wardle & Davenport, Ltd., silk manufac- 
turers, Leek (Staffs.), the chairman stated that the power 
plant for electrically lighting the works and driving the 
machinery had come into operation during the year, and the 
expense incurred had been justified by the result shown. 


For Sale.—By direction of the Disposal Board, Messrs. 
Bowling Bros. will sell by auction, on November 2lst and 
following days, at the Royal Naval Hospital, Pembroke Dock, 
equipment, machinery. plant, and electrical fittings; and on 
Monday, November 27th and following days, at the Royal 
Engineers’ Stores, Scott’s Road, Southall, Messrs. G. Head and 
Co. will offer by auction electrical material, fittings, lamps, &c. 
(See our advertisement pages to-day.) 


Electrical Apparatus for Electrical Men.—Mr. F. H. 
Howell, the London Sales Manager of ‘* Hotpoint’’ and 
‘** Palco ’’ electrical appliances, draws our attention to an offer 
of great value which bis principals are making to electrical 
engineers, contractors, and salesmen. They are prepared to 
supply their standard cookers for personal use at a special net 
price, which can be paid, if necessary, in four quarterly instal- 
ments. This matter is commented up in our leading 
columns to-day. 


German Electrical Legislation.—According to statements 
made at a recent meeting at Dusseldorf of the members of 
the Union of Electricity Consumers in Rhenish-Westphalia, 
the draft of a new electricity economy law has been prepared. 
The confrdential information given converning the law is said 
to have “* greatly moved the meeting.”’ 


Book Notices.—‘‘ Wireless: Popular and Concise,” 
Lt.-Col. C. G. Chetwoode Crawley. Pp. vi+92; 15 figs., 
illustrations. London : Hutchinson & Co. Price 1s. 6d. tong 

** How to Form a Company,”’ by H. W. Jordan. Fifteenth 
vilit+103. London: Jordan & Sons, Ltd. Price 
s. 6d. net. 

The Punch Almanack for 1923 (ls.) was issued on Monday 
last. It is excellently produced, full of humour as usual, and 
colour printing is largely and effectively used. 

‘Radio Phone Receiving,” by E. Haussmann. Pp. vii+ 
183, illustrated. London: Constable & Co., Ltd. Price 9s. 
net. 

* Advanced Laboratory Practice in Electricity and Mag- 
netism,’’ by E. M. Terry. Pp. xii+262; figs. 130. London: 
McGraw-Hill Publishing Co., Ltd. Price 15s. net. 

Transformer: Standards (27 pp.). Cleveland, Ohio: The 
Electric Power Club.—This is the second edition of a work 
setting out standard types of transformers, with details of the 
tests to which they must be subjected before leaving the fac- 
tory. Many small points are also dealt with, as, for instance, 
name-plate marking, lead marking, accessories, &c. 

** Bulletin Oerlikon,”’ April, May, June, and July. London : 
Messrs. Oerlikon, Ltd.—This is the English edition of the 
firm’s magazine, ‘and most of the articles contained in three of 
the four numbers deal with various phases of the electrification 
of the Swiss Federal Railways—power stations, repair shops, 
locomotives, trackwork, &c. The June issue describes semi- 
outdoor sub-stations at Valenciennes and Jeumont erected 
by the company. 

‘* The Journal of the Junior Institution of Engineers.’’ Vol. 
XXXII, Part 2, November. London: Percival Marshall and 
Co. Price 2s. net.—This issue contains a paper by Mr. W. 
A. Tookey on ‘‘ Engineering in Bacon Factories ’’; the address 
of the president of the North-Eastern Section (Mr. H. I. 
Brackenbury); and notes of proceedings and book reviews. 

“‘The Vickers-Petters Sportsman.’’ Special Palestine Num- 
ber. November, 1922. Ipswich: Vickers-Petters Sports Club. 
—This contains many interesting notes, and the main article 
is a description of the methods adopted in conveying the 
waters of the Nile into Palestine for supplying the troops and 
railways. This should prove of interest to those who served 
in this region during the war. 

‘** Railway Signalling: Automatic,’ by F. R. Wilson. Pp. 
xiv+116; figs. 75. London: Sir Isaac Pitman & Sons, Ltd. 
Price 2s. 6d. net. 

‘The Law Relating to Electrical Energy in India,”’ by |. 
W. Meares. Second edition. Pp. xx+381. Calcutta: 
Thacker, Spink & Co. Price 24s. 


Sports Club.—On Saturday last, the football section of 
the Sports and Social Club, run by employés of the Union 
Cable Co., Ltd., played a friendly game with Henley’s Athletic 
Club on their own ground at Dagenham Dock, a good game 
resulting in Henley’s being the victors by 4 goals to 0. After 
the game the members of the Union Club entertained the 
visitors to tea, followed by a pierrot entertainment presented 
by *‘ The Philippians,”’ a new troupe. Mr. J. Snow Huddle- 
ston, the general manager of the Union Co., was in the chair. 


Steel Works Reopened.—After being closed for about 18 
months, the Cleveland steel works of Messrs. Bolckow, 
Vaughan & Co. have been restarted. 


Switchgear Gift.—Messrs. Brook, Hirst & Co., Ltd., of 

hester, have presented a motor-control equipment to the 
electrical engineering department of the University College 
of North Wales. 


Unemployment.—The number of persons on October 30th 
recorded on the live registers of the Employment Exchanges 
in Great Britain as wholly unemployed was 1,337,100. This 
was 9,084 more than in the preceding week and 486,633 less 
than the figure recorded at the beginning of last January. The 
number working short time and drawing benefit for intervals 
of unemployment was 49,400 on October 30th, as compared 
oo on October 23rd and 934,786 on July Ist, 1921.— 
The Times 


Forthcomin Exhibitions.—The following exhibitions are 
being organi 

LONDON —January 3rd and 4th, Physical and Optical So- 
cieties’ Exhibition; February 19th to March 2nd, British 
Industries Fair ; March 15th to 2th, Photographic Fair; June 
Ist to 4th, International Mining Exhibition. 

BIRMINGHAM. —February 19th to March 2nd, British Indus- 
tries Fair. 

Hvuww.—April 2th to May 5th, International Domestic 
Economy and Trade Exhibition. 

LeIcesTeER.—December 7th to 16th, International Domestic 
Economy and Trade Exhibition. 

Betcium (Brussels).—April 9th to 25th, Commercial Fair. 

(Helsingfors).—July 1st to 7th, International 
Samples Fair. 

France (Paris).—December 15th to January 2nd, Interna- 
tional Aero Exhibition; January 20th to 28th, Agricultural 
Machinery Exhibition. (Bordeaur).—June 15th to 30th, Sam- 
ples Fair. (Lyons).—March Ist to 15th, Spring Fair. 

Germany (Cologne).—Spring, 1923, Samples Fair. 

Tracy (Milan).—April, Samples Pair. 

Mapacascan (Antananarivo) —August 15th to September 
15th, International Commercial Fair. 
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Deferred Australian Duties.—It is officially announced 
that the operation of the deferred duties on the undermen- 
tioned taritf items (inter alia) has been postponed to the date 
shown opposite each item :—Item 147: Iron and steel, viz., 
plates als sheets, plain, tinned, March 30th, 1923. Item 152 
and steel cubes and pipes (except riveted, cast, close- 
jointed or cycle tubes or pipes), not more than 3 in. internal 
> tig iron and steel boiler tubes, March 30th, 1923. Item 
181 (b) (2): Cables, telegraph and telephone, paper-insulated, 
lead-covered, January 1st, 1923.—Reuter’s Trade Service (Mel- 
bourne). 

Copper and Lead Prices.—Messrs. F. Smith & Co. report 
Novem 7th :—Copper (electrolytic) bars, £71, 5s. increase ; 
do. do. sheets, no change; do. do. wire rods, £3l, 5s. increase ; 
do. do. h.c. wire, 10$d. 1/16d. increase. 

Messrs. James & Shakespeare report November 9th :— 
Copper bars (best selected), sheet and rods, no change; Eng- 
lish pig lead, no change. 

Local Exhibition.—On Monday next the Mayor of Poplar 
(Councillor C. E. Sumner) will inaugurate the new extensions 
to the Glaucus Street electricity works, and at the same time 
open an electrical exhibition, which will run until November 
18th. The co-operation of a number of leading manufacturers 
has been obtained, and the E.D.A. has published a series of 
special pamphlets. for the occasion dealing with ‘‘ Power and 
Progress in Poplar,”’ indicating the advance that has been 
made in recent years in this direction. Incidentally, these 
publications show that the E.D.A. is alive to the value of 
local exhibitions for inculcating the “‘ electrical idea.” 


New French Companies.—Secteur Electrique de la Brie 
is the style of company formed at Guignes-Rabatin (Seine-et- 
Marne) for general electrical Lpenpanes, Its capital is 1,000,000 
fr. in 4,000 250-fr. shares. e capital may be raised up to 
3,500,000 fr. by the simple decision of the Board. 

The Société d’Electricité Régionale des Cantons de Lassigny 
pe Limitrophes has been constituted at Noyon, with a capital 
of 200,000 fr. in 2,000 100-fr. parts. The object of the com- 
pany is to supply electricity to the agricultural districts 
name 


LIGHTING AND POWER NOTES. 


Alderley Edge.—New Pant. Puant.—The South-East Lancashire 
Electricity Board has approved of the installation of a further 
150- se by the Alderiey and Wilmslow Electricity Supply 
Co., Ltd. 

Alton.—E ectricity Suppty.—The Urban Council has con- 
sulted Sir Charles Bright & Partners, Ltd., with a view to 
providing a supply of electricity for the town. 

Athboy (Co. Meath).—Etecrricity Suppty.—Sanction is 
being sought from the bree State Local Government Depart- 
ment to a scheme for supplying electricity in the district. 

Atherton.—Parice Repucrions.—lhe Urban District Council 
has decided that from the date of the meter readings for 
quarter ended September 30th, 1922, the charges for electricity 
be reduced as follows:—For lighting ‘purposes, by 1d. per 
kWh; for power, by 4d. per kWh; the minimum dani to be 
reduced from 5s. to 4s. per quarter. 

Australia.—New SoutH Wa.Lgs.—According to the Common- 
wealth kngineer, the N.S.W. Minister for Public Works has 
endorsed the necessity for a Commission to control the genera- 
tion of electric power within the State. ‘Lhe question of 
introducing legislation to create an Electricity Commission is 
now under consideration. Lt is expected that the tirst work 
to be taken in hand will be the development of the hydro- 
electric resources of the State. A number of schemes have 
been investigated by the Public Works Department, but as 
the State is not richly endowed with extensive water-power 
resources near the centres of population, the question of estab- 
lishing steam-driven plants in proximity to the coal mines 
will naturally receive early attention. Ample scope exists for 
the proposed Commission in developing the State’s power 
_resources on the most economical lines. 

Bedford.—EXxTENSION oF SuprLy.—The Electricity Commit- 
tee has recommended to the Town Council that the Biggles- 
wade Urban District Council be provided with a bulk supply 
of electricity, and that as that district is outside the proposed 
extended area steps should be taken to obtain an Order giving 
the, Council authority to supply Biggleswade. 

Belfast.—Extensions to Harsour Sration.—At a recent 
of. the..Corporation on the. Ist inst., it was decided 
to further extend the new power station at the harbour. The 
extensions include a new 12,500-kW turbo-alternator at a cost 
of £66,500. The total cost of the plant, building, and equip- 
ment will be £119,330. This will bring the total cost of the 
new station up to £991,000. The work at the new station 
is proceeding rapidly, but it is not expected that the plant 


will be in working order until next August. 
Birkenhead.—Extension or ScrpLy.—The Corporation. pro- 
poses. to supply electricity to the districts of ‘Bromborough 
and Gabington.. It is proposed to supply the residents of these 
districts at the same rate as the Corporation. supplies Prenton, 
Upton, and Nocturum. It_ is estimated that on an expendi- 
ture of. £16,000; the first two years’ profit would: be: i, 420. 


Blackburn.—Extension or Suppty.—The formal switching 
on of the electric light for Wilpshire and district took place 
recently. Cables have been laid in Wilpshire, Salesbury, and 
Clayton-le-Dale, and most of the residents have agreed to use 
electricity. 


Blackrock (Co. OrpDER APPROVED.— 
The Urban District Council has been notified by the Ministry 
of Commerce and Industry that the amended Blackrock Elec- 
tric Lighting Extensions Order, 1922, has been approved and 
oe ~ will be taken to obtain Parliamentary approval 
thereof. 


Bolton.—Price Repuctions.—The Electricity Committee is 
reducing the charges for electricity for lighting, power, and 
tramway purposes by 0.ld. per kWh as from the commence- 
ment of the March quarter, 1923. 


Bootle.—Price Repuctions.—Dating back to October 5th, 
a reduction of 5 per cent. has been made by the Electricity 
Committee in the charge for electricity for lighting and 25 
per cent. for power. 


Brentwood.—E .ecrricity Suprpty.—The Urban Council has 
consented to the application of the Brentwood and District 
Electric Co., Ltd., for power to supply electricity in the dis- 
trict, subject to the cables being laid underground, and to the 
maximum charge for electricity being ls. per kWh. 


Canada.—Nova Scotmu.—A_ scheme of hydro-electrical 
development on the east branch of Bear River at an approxi- 
mate cost of 11,150,000 dollars, which would supply the north 
shore of Nova Scotia from Yarmouth to Middleton, was out- 


-lined in an address given before the Yarmouth Town Council 


by Mr. K. H. Smith, chief engineer of the Nova Scotia Water 
Power Commission. Distributing stations under the plan 
would be at Middleton, Bridgetown, Annapolis, Bear River, 
Digby, Weymouth, Port Maitland, and Yarmouth.—Reuter’s 
Trade Service (Yarmouth, N.S.). 


Chester.—Loan.—The Corporation has decided to make 
application to the Electricity Commissioners for sanction to 
borrow the sum of £28,000 for the purpose of extending mains 
and carrying out work for the distribution of electricity in 
=~ is = supply defined in the Chester (Extension) Special 

er, 1921. 


Continental.—Russia.—Ooncerning the company’s interests 
in Kussia, the Bank for Electrical Undertakings of Aurich 
reports that the works of the Electric Lighting Co. of 1886 
in Petrograd and Moscow continue in operation without 
having experienced substantial damage. The installations of 
the Moscow Power Transmission Co. are also still in activity. 

Soura JUTLAND.—lhe long-discussed proposal to construct 
a h:p. transmission line to supply electricity to South Jutiand 
has taken definite form, says the Financial Times, and the 
work is to be proceeded with. 

France.—The Conseil Général of the Loire Inférieure has 
decided to erect a high-pressure network in the département. 
‘The plan outlined for the network, drawn up by the Adminis- 
tration, has been submitted to the departmental Commission 
and to "the firms of Desaulty, Giraudon, and to the Compagnie 
Générale d’Enterprises Kiectriques. The loan of 15,000,000 fr. 
voted in 1921 for carrying out the scheme has been reduced 
to 10,000,000 fr. It is anticipated that the scheme will be in 
operation by December 3ist next. 

In the Oise département the communes of nine cantons are 
about to be electrified by various syndicats agricoles, while 


‘the~ Conseil Général has sanctioned the electrification by an 


inter-comimuna! syndicate of the district of Ansauvillers. 

‘The Conseil Général of the Département de la Corréze has 
called upon the Société des Grands Réseaux Hlectriques to 
put to use its electricity works at Bar, capable of an 
output of 10,200 h.p., but which now yields barely 450 h.p. 
The Compagnie d’klectricité de Limoges has agreed to take 

2,500,000 kWh, and states that there is a possibility of utilising 
electrical energy up to 20,000,000 kWh by supplying a num- 
ber of communes and by the manufacture of chemical manures. 

A scheme for supplying electricity to 222 localities in 19 
communes is under consideration in this département. 

At a recent meeting held at Sedan steps were taken to 
form a syndicate for the electrification of the unelectrified parts 
of the département of the Meuse. At Commercy the 
Syndicat Intercommunal d’Electrification de |’Aire has been 
formed to serve some 15 communes in the neighbourhood. 
Some 200 communes are about to be electrified in the Ardennes, , 
a departmental committee having been nominated for the 


ur 
Minister of announces in the Matin 
that 1 200,000,000 fr. is to placed at the disposal of agri- 
culture to carry out the programme of supplying rural districts 
with electricity. The State, he says, will agree to grant a 30- 
year loan, totallin 600,000,000 fr., at 4 per cent., to the 
Office National de Crédit Agricole and agricultural syndicates, 
as well as to communes, subject to their | urnishing the remain- 
ing 600,000,000 fr—Reuter (Paris). 

A third 6,000-h. p. gas engine and generator has recently 
been installed at the electricity station connected with the 
Mont-Saint-Martin works of the Société des Acieries de 
Longwy. Orders have also been placed for an additional set 
of 7,500 h.p. in order to meet the increasing seman. for 
electricity for power purposes. 
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FInLanD.—Imatra.—Operations are now in progress in 
connection with the proposed hydro-electric works at Imatra 
by the use of the water power of the Upper Vuoksen, which 
will yield 392,000 h.p. The work is being undertaken under 
the auspices of the State Hydro-Electric Committee, and this 
first instalment, which will represent 70,000 turbine h.p., is 
—— to involve an expenditure of 161,000,000 Finnish 
marks. 


Cullompton.—Eecrricity Suprpty.—The Parish Council has 
approved of an electric lighting scheme submitted by the 
Electric Lighting Co. Electricity will be supplied by over- 


head wires. . 


Doncaster.—PLant ExTENs1ons.—Extensions to the Cor 
tion electricity works were formally opened on November 2nd. 
They comprise a new turbo-generator of 6,000-kW capacity, 
and: extra boiler-house plant, costing approximately £84,000, 
and installed to meet the increased demand of the town and 
district. The new plant brings the total output of the station 
up to 8,300 kW. 


Glasgow.—‘‘ Hovuses.—The Corporation 
Housing Committee is considering a proposal to make Oath- 
cart Road and Hawthorn Street housing schemes “ all- 
electric.” 

Exectriciry ScHEME.—With reference to the installation of 
electric light at Sandyhills housing scheme, the Clyde Valley 
Electrical Power Co. states that it is prepared to arrange for 
the supply if the Corporation will pay the difference between 
the cost of a suitable overhead scheme and an underground 
scheme (£1,377). 


Howth (Co. Dublin).—E.ecrriciry SurpLy.—The District 
Council has applied to the Free State Local Government De- 
partment for sanction to a proposed electricity scheme for the 
district. Electrical energy will be supplied by the Great 
Northern (Ireland) Railway Co. 


Ireland.—Warer-Power Scueme.—The Irish Power Syndi- 
cate has applied for a Special Order under the Electricity 
Supply Acts, 1882 to 1919, for authority to utilise the River 
Liffey for generating electricity. Power stations will be 
erected at Bishopland and Downings North (Co. Kildare). 


Keighley.—Extension or SuppLy.—With regard to the con- 
templated supply of electricity to Skipton by the Corpora- 
tion, and the proposal that the Corporation should supply 
electricity in bulk to the Yorkshire Klectric Power Co., for 
the latter to supply to Skipton—a proposal which the Keighley 
Council has recently refused—a letter was read at a recent 
meeting of the Town Council from the Electricity Commis- 
sioners inviting the Council to send a deputation to meet the 
Commissioners in London. The meeting has appointed a 
deputation to wait upon the Electricity Commissioners. 


Kirkheaton.—Evectricity Suppty.—The Urban District 
Council has decided to communicate with the Huddersfield 
Corporation and the Electricity Commissioners with respect 
to the question of electricity supply to the district. 


Liandudno.—New Puant.—The Urban District Council has 
instructed the electrical engineer to obtain quotations for the 
installation of one 500-kW set and one 300-kW set. 


London.—Stepney.—Satisfactory clauses for the protection 
of the L.C.C.’s interests having been inserted, the County 
Council has decided to withdraw its opposition to the Borough 
Council's application for a Special Order in connection with 
the Limehouse power station. 


Machynileth.—Comrany’s Proposats.—At a recent meeting 
of the Council, a letter was read from a firm of electrical und 
mechanical engineers at Windsor stating that the approximate 
cost of an installation to supply electricity for the town by 
semi-Diesel engines would be £3,300, exclusive of buildings. 
Actual figures could not be given without a canvass of the 
town. If the company could get sufficient local support it 
was prepared to undertake a scheme and bear all respon- 
sibility, forming a company for the purpose. It was decided 
to invite the firm’s representative to attend the Council and 
explain the scheme. 


Ripon.—Purcuase or Pxant.—The Electricity Committee 
has recommended that a deputation be appointed to approach 
Lord Ripon with a view to the purchase of the camp power 
station plant. 


_Torquay.—Loan.—The Town Council is applying to the 
Electricity Commissioners for a loan of £18,000 for the erection 
of a sub-station at the rear of the Town Hall. 


Ulverston.—Etecrriciry Suppty.—The District Council and 
the Barrow Corporation have come to a tentative agreement 
for the supply of electricity to the district from Barrow. With 
regard to the neighbouring township of Dalton, negotiations 
are at the moment at a deadlock, as the Dalton Council is 
asking that the charges should be at the same rates as those 
in Barrow, and that any profits from the undertaking be not 
appropriated for any other purposes. The Barrow. sub-com- 
mittee has refused to accept these conditions, and work is pro- 
ceeding for the supply to Ulverston only. . ae 


TRAMWAY AND RAILWAY NOTES. 


Bexley.—L.C.C.’s Decision.—Upon the recommendation of 
its Hignways Committee, the London County Council. has 
decided not to exercise its right to purchase that part of the 
Bexley undertaking situated within the County of London. 


Continental.—France.—The Constructions Electriques de 
France has just completed at its Tarbes works the first 
electric locomotive built in France, part of the programme 
for the general electrification of railways. This locomotive, 
of the type BB, is of 1,500 h.p., and weighs 50 tons. It will 
be tried on the Midi Railway network throughout the winter 
at various parts of the system before being placed on regular 
service, which will probably take place about March, 1923, 
between Pau and Lourdes and in May between Lourdes and 
Montréjeau. ‘Lhereafter 50. locomotives of the same type will 
be delivered, 30 for passengers and 20 for goods. 

The Pau-Tarbes section of the Dox-Toulouse electric railway 
Was inaugurated by M. le ‘Trocquer, Minister of Public 
Works, on October 30th. Continuous current at 1,500 V is 
employed, and the locomotives, which are of 4,000 h.p., are 
capable of attaining a speed of 56 miles per hour. 

Spain.—Application has been made to the Ministero de 
Fomento for sanction to run a service of restaurant tramway 
cars between Madrid and Barcelona. - 

A company has been formed with a view to constructing 
an electric tramway line to run between Andujar and Arjona. 

SSWiTzeRLAND.—The administration of the Swiss Federal 
Railways has issued a report on the progress made in 
electrification during the four years that have elapsed since 
that work began. Out of the total of 1,795 miles composing 
the Federal Railway system, 223 miles has already been 
electrified. A beginning has been made with the two main 
routes into Italy. The entire St. Gothard line from Lucerne 
to the Swiss-Italian frontier at Chiasso, 140 miles in length, 
is now worked by electricity. The rival route, that of the 
Simplon, has also been electrified from Sion to the Swiss- 
Italian frontier station of Iselle at the Italian end of the Sim- 
plon tunnel—a distance of 47 miles. It is proposed next year 
to electrify the portion of this line between Sion and Lau- 
sanne, and as soon as possible thereafter to extend the electri- 
fication from Lausanne to the Franco-Italian frontier station 
of Vallorbe. In 1924 the line from Lucerne to Bile is to 
be electrified. Besides these two main lines, three smaller 
lines have been electrified, viz., Berne to Scherzlingen (21 
miles), Arth to Zuz (10 miles), and Immensee to Rothkreuz 
(flve miles). Next year the line from Lucerne to Zurich, 
and soon afterwards that from Zurich to Berne, are also to 
be electrified. These figures do not include the private com- 

anies, owning a total mileage of 531 miles, some of which 
as already been electrified.—Morning Post. 

IraLy.—Signor Mussolini, the new Fascist Prime Minister, 
has decided to abolish all Government offices and enterprises 
that are not makng a profit, including State railway control. 
What effect the handing over of the railways to private 
enterprise will have on electrification schemes remains to be 
seen.—Reuter. 


Edinburgh.—Tramway Sipinc.—With a view to providing 
accommodation for cars during rush traffic, the Tramways 
Committee is acquiring a plot of land from the North British 
Distillery Co., at Westfield Road, for the purpose of con- 
structing a tramway siding. 


Leicester.—NeEw Rovure.—The Tramways Committee has 
under consideration a proposal to construct a double tramway 
line along Blackbird Lane and so connect up the existing 
lines in Woodgate and Abbey Park Road. The estimated 
cost of carrying out the work is £51,000. The Great Central 
Railway bridge would have to be widened, which would in- 
volve an additional expenditure of £11,500. 


Liversedge (Yorks.).—Accipent.—Owing to the slippery 
state of the metals, the brakes failed to act on a tramcar 
proceeding down a steep hill, and the car ran into a horse 
and cart. The horse and cart were swung across the road, 
and all the glass windows on one side of the tramcar were 
broken. Fortunately the passengers escaped without injury. 


London.—REDUCTION OF UNDERGROUND Fares.—The Under- 
ground. group of companies intends to. carry out a scheme 
of reductions in fares on January Ist. On the Underground 
Railways it is proposed to retain the initial 14d. fare, but 
to reduce the fares above that amount to an approximate 
rate of 1d. per mile up to 4d., and thereafter to increase the 
distance given for all rates of fare above 4d. The workmen’s 


_fares will be correspondingly reduced. (The minimum. return 


fare remains, however, 3d.) Where the season-ticket -rates 
have been based upon the present ordinary fares, they will be 
reduced to agree with the new ordinary fares. 

services are td be augmented and “ speeded-up.’’ Ten new 
trains will run between the City and Willesden Green, Har- 
row, and Uxbridge. Circle trains will be five-car instead of 
four-car throughout the day. Certain Harrow trains have 
been extended to West Harrow and Rayner’s Lane... Speadier 
services have been made possible by the introduction of three- 
door, cars, which saves time at stations; over 400 cars are 
now, fitted in this way. Twelve electric locomotives are also 
now in, service.—Westminster Gazette. 
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City TraMways.—The London County Council proposes, 
with the consent of the City Corporation, to introduce tram- 
ways in Farringdon Road as far as Ludgate Circus, from 
Gray’s Inn Road to Farringdon Road, via Holborn and Char- 
terhouse Street, and over Southwark Bridge to Upper 
Thames Street. —Daily Express. 

TraMway Roovte Inpicator.—An indicator which shows by 
means of a pointer the exact position of a tramcar at any 
point of the route has been introduced on the tramcars run- 
ning from Tottenham Court Road to Palmers Green and 
Enfield. The L.C.C. is considering the question of adopting 
these guides, 


TELEGRAPH AND TELEPHONE NOTES. 


Canada.—Nicut Teecrara Service.—Beginning on Novem- 
ber Ist, a night ‘‘ letter telegram '’’ service for messages in 
plain language became available from this country to Canada 
and Newfoundland, “via Imperial.’’ Messages handed in 
before noon will be: delivered on the morning of the following 
day; those handed ‘in after noon will be delivered on the 
morning of the next day but one. 


Italy.—State v. Private ENTERPRISE.—Signor Mussolini, the 
new Fascist Prime Minister, has decided to hand over the 
postal, telegraph, and telephone services to private enterprise, 
says Reuter. Under the old conditions, besides being badly 
mS these services represented a great loss to the Govern- 
men 


of regular concerts 
by wireless telephony began in Paris on November 6th. The 
wireless companies have been released from certain administra- 
tive restrictions as to broadcasting, and they have formed 
themselves into an organisation named Radiola Concerts, 
which will give regular concerts of vocal and instrumental 
music.—The Times. 

Subscribers to the broadcasting service from the Eiffel 
Tower number about 1,800, and fresh names are entered daily. 
The service is dispensing a great variety of messages, from 
concerts to weather forecasts and market quotations. Many 
French communes receive the daily weather forecast by 
wireless. 

TELEGRAPH Rates INCREASED.—Owing to the fall in the value 
of the franc, the telegraph rate to England was raised to 
55 centimes per word from November Ist.—Reuter (Paris). 


TeLerpHones.—The revenue account of 
Hull Corporation telephone undertaking shows an income of 
more than £55,000 for the half-year and a balance of £15,000. 
The undertaking has to hand over to the Government some 
thousands of pounds in royalties. 


Ireland.—Cas.e Stations.—It was stated at the Cork Har- 
bour Board meeting on November Ist that the cable station 
which was to have been erected at Queenstown will now be 
transferred to Plymouth, the company stating that the 
alteration of plans was due to the unsettled Irish conditions. 
The Board requested the company not to alter its plans in 
view of the guarantee of safety of its property at Queenstown 
which the Board was prepared to give.-—Manchester Guardian. 


Radio TRANSMISSION —According to a 
message from J'he Times Paris correspondent, M. Edouard 
Belin has devised a method for secret wireless communication. 
As in his apparatus for the transmission of script and pictures 
by wireless or by telephone, he employs a device for securing 
the almost absolute synchronism of motors at the receiving 
and transmitting stations. These actuate a cylinder through 
the medium of six concentric disks provided with notches and 
levers which, when engaged, revolve the cylinder. They can 
be set to an almost indefinite number of combinations. The 
particular combination at which a message is to be passed 
is selected beforehand by the receiving and transmitting sta- 
tions, and so long as it is known only to them secrecy is 

secured. It is possible, however, that, by long and patient 


watching, a stranger might note the periods of silence and . 


so contrive to read the messages. M. Belin has added an 
adaptation from a well-known mechanical cipher in which 
the significant words occur in the course of an apparently 
continuous page of writing or printing, but can be detected 
by placing over the sheet a secret stencil cut so as to reveal 
only the message. The intervals of silence in M. Belin’s 
device are filled by messages sent out from a _ subsidiary 
apparatus and with no other purpose than to conceal the 
existence of the gaps. 


Radio Telephony.—Broapcastina.—The G.P.O. distributed 
.000 licence books, each containing 50 licences, among post 
offices throughout the country on November Ist. The licence 
costs 10s., and one taken out now expires on September 30th, 
1923. Owners of experimental or home-made receiving 
apparatus have to obtain an experimentalist’s licence, the fee 
eople appear to postponing 6 purchase their 
licences until the actual broadcasting date 1s announced. 
In connection with the which hae 
now been installed by the Metropolitan-Vickers Electrical 
Co., Ltd., at its research laboratories, Trafford Park, Manches- 


ter, we understand that on Mondays, Wednesdays, and Fri- 
days, at 8 p.m., the company will carry out a test musical 
programme with a view to determining the best transmitting 
conditions. 

Carrier Wave.—A demonstration which showed in striking 
fashion what can be accomplished in telephony by ‘* wired 
wireless ’’ took place at — Polytechnic, Regent Street, on 
November 3rd. ¢ proceedings were opened by Mr. E. H. 
Shaughnessy, of the Post Office, with a lecture on ‘** Recent 
Developments in Radio Telegraphy and Telephony.’ Follow- 
ing the lecture, Sir William Noble, chairman of the Broad- 
casting Committee, speaking at Marconi House, introduced 
by ordinary wireless the Lord Mayor of Bristol, who delivered 
an address from his residence in Bristol, which was trans- 
mitted over the carrier wave circuit to Paddington on the 
ordinary outside telephone wire, while other telephone traffic 
was oie. From Paddington it was directed to Marconi 
House by underground telephone wire, and there sent out 
broadcast. 

By means of a wireless receiving apparatus installed at the 
residence of the Lord Mayor of Bristol, he and his friends 
were able to listen-in to the broadcast messages in London. 
The demonstration was organised by Mr. J. W. Turner, head 
of the Telegravh and Telephone section of the Polytechnic. 
—Morning Post. 


South Africa.—WiureLess TeLeGRAPHY.—According to the 
Transactions of the S.A. Institute of Electrical Engineers, the 
Council of the Institute has pressed upon the Union Govern- 
ment the advisability of a real attempt being made to put a 
professional Board in charge of radio communication, which 
would put legislation regarding radio communication and 
broadcasting on a basis that will ensure progress on the right 
lines in South Africa. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EvectricaL REVIEW in which the 
** Official Notice appeared.) 


OPEN. 


15th. Electricity Com- 
missioners.—Switchgear and accessories, for the Morwell 
power scheme. (November 3rd.) 

January 26th. H.p. steam, drain and feed piping, valves, 
traps, &c. (November 3rd.) 

January 23rd. Melbourne Tramways Board. One 500-kW 
rotary converter and .a 550-kVA transformer. 

December 20th. Victorian Railways. One 2ton electric 
hoist.* 


Barnes. — November 27th. Electricity Department. 
Turbo-alternator, with surface condenser and auxiliaries, 
rotary converter and transformer, h. and |.p. switchgear and 
connections. (See this issue.) 


Belgium.—November 13th. Municipal authorities of 
Schaerbeek, Brussels. 16,500 metres of armoured cable. 


Burton-on-Trent.—November 20th. Board of Guardians. 
— light installation, Imbecile Block. Mr. H. S. Askew, 
clerk. 


Dublin.—November 14th. Irish Postmaster-General’s De- 
partment. 90 tons h.d. —— wire, 25 tons bronze wire, 70 
tons g.i. wire. (October 27th.) 

November 13th. Great Northern Railway (Ireland). Stores 
for six months, including electrical fittings and lamps, electric 
cable and wire, &c. (October 27th.) 

November 13th. Electricity and Public Lighting Commit- 
tee. Nickel copper condenser tubes. City electrical engineer, 
Fleet Street, Dublin. 


Dundee.—November 24th. Department. Two- 
core and three-core l.p. paper-insulated, lead-covered, and 
steel tape armoured cable. ( this issue.) 


Hull.—November 16th. Electricity Committee. Four 
natural-draught cooling towers. (November 3rd.) 

November 16th. Electricity Department. Stores, including 
electric lamps, for 6 or 12 months, from January Ist, 1923. 
City electrical engineer, Electricity Works, Sculcoates, Hull. 


London.—Str. Maryiesone.—November 2th. Electricity 
Department. Turbo-alternator and condensing plant, water- 
tube boilers, fan-draught water-cooling tower, and rotary 
converter plant. (November 3rd.) 

PaDDINGTON.—November G.W. Railway Co. Stores 


for six months, including telegraph instruments, electrical 
epperatas, electric wires and cables, electric lamps, &. (See 


Sr. E. 1.—November 23rd. Board of 
Installation of electric lighting at the Green 
Street Uptoa Park Schools. (See this issue.) 
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New Zealand.—WELLINGTON.—January 9th, 1923. Five sete 
of 11,000-V sub-station switchgear, for the Mangahao power 
scheme. Two sets 11,000-V sub-station switchgear, for the 
Lake Coleridge power scheme.* 

CaRTERTON.—November 20th. Wairarapa Electricity Power 
Board. Switchgear, lightning arresters, &c.* 

Senegal.—April 14th. Aydro-electric a of the 
falls of the Fellon, Upper ey Bureaux Techniques de 
l’Agence Général des Colonies, 57, Boulevard des Invalides, 
Te, Paris. 

South Africa.—JoHANNESBURG.—December 4th. | South 
African Railways and Harbours Tender Board. Twelve 
months’ supply of electric incandescent lamps.* 

Stoke-on-Trent.—November 15th. Electricity Depart- 
ment. Mains and cables for 12 months. (October 27th.) 

Warrington.—November 2lst. Cheshire Lines Commit- 
tee. Stores, including telegraph materials, for 6 or 12 months. 
Stores Superintendent, Cheshire Lines, Warrington. 

Wrexham.—Electric lighting installation for 22 houses, 
Acton Park estate. Mr. é. Douglas, borough electrical engi- 
neer, Willow Road. 

York.—November North-Eastern | Co. 
Telegraph apparatus and telegraph wire and line stores for six 
months. (October 27th.) 


*A ‘copy of the plan, specification, and conditions of tender, 
&e., can be inspected at the Department of Overseas Trade 
(Room 84), 35, Old Queen Street, S.W.1. 


CLOSED. 


.—Board of Guardians. Accepted:— 
of electric lighting at the workhouse F£150).—Electric Light 
Co. 


Aylesbury.—The Bucks. County Council has accepted the 
tender of Hallahan & Hawkins for installing electric ee 
at the County Buildings at £177. The other tenders receive 
were :—E. T. Mackrill & Son (£225) and G. C. Gowan (£250). 


Edinburgh.—Tramway Committee. Accepted:— 

96 ms trucks (£105 each).—Hurst, Nelson & Co., Ltd. 

112 motors (£150 each).—Metropolitan-Vickers Electrical Co., Ltd. 
One-piece poles.—British Mannesmann Tube Co., Ltd. 


Federated Malay States.—The contract for the installation 
of electric lighting at the new Training College at Tanjong 
Malim, F.M.S., has been awarded to Messrs. Huttenbach, 
Lazzarus & Sons, Ltd., Ipoh, Perah.—Reuter’s Trade Service 
(Singapore). 


Glasgow.—Tramways Committee. Recommended:— 

fraction telephone parts.—General Electric Co., Ltd. 

300-amp. electric welding plant.—Equipment & Engineering Co., Ltd., 
per W. C. Yuille & Co., Ltd. 

7-h.p. motor.—British Thomson-Houston Co., Ltd. 


Manchester.—Baths and Wash-houses Committee. 

Sub-contractors for electric lighting work at Gorton public wash-houses.-— 
J. Armstrong & Co., Manchester. 

ectricity Committee. 

SS. Cable. Works, Ltd.; Macintosh Cable Co., Ltd.; 
British Insulated & Helsby Cables, Ltd. : 

Ironclad distribution switchgear for auxiliary services for the Barton 
power station.—Dorman & Smith, Ltd. 

Two steel ash wagons and a lifting sling—Middleton Bros.; sub-con- 
tractors for lifting chain, W. Griffin; for wheels, British Chilled 
Roll and Engineering Co. 

‘Two coal grabs.—Priestman Bros. 


Reigate.—Town Council. Accepted:— 
Steelwork, for extensions to generating station (£89%)).—Heenan and 
(£744).—General Electric Co., Ltd 
H.p. switchgear nera lectric Co., d. 
Three Diesel engine-driven — and auxiliary plant (£39,327).— 
Mirrlees, Bickerton & Day. Ltd. ‘ : 
to buildi and foundations (£6,293).—Oliver Ken- 


nard, Sydenham. 
Torquay.—Town Council. Accepted:— 
Steaks - et and extractor pumps, for the electricity works (£535 per 
set).—Cole, Marchent & Morley. 


FORTHCOMING EVENTS. 


and District Electric Glub.—Saturday, November Lith. At the 
Grand Hotel, Colmore Row. At 7 p.m. Discussion on Mr. Unwin's paper 
on “ Alternating-current Apparatus.” 


Borough Council Electrical Exhibition.—November 13th to Novem- 
ber 18th. At the Electricity Works, Glaucus Street, Bromley-by-Bow. 
Electro-Harmonic Society.—Tuesday, November 14th. At Caxton Hall, 

Westminster, S.W. At 8 p.m. Ladies’ night. 

institute of Marine Engineers.—Tuesday, November 14th. At the Institute, 
The Minories, E. At 6.30 p.m. Paper on “ The Evolution of the Nobel 
Diesel Engine,” by Mr. G. J. Steinheil. 

At St. Bride's Institute, Bride Lane, E.C. At 6.45 p.m. Lecture and 
demonstration on “ Broadcasting,” by a representative of Marconi’s Wireless 
Telegraph Co., Ltd. 

Association of Electrical E Wednesday, November 15th. 
At the Masonic Rooms, 22, West Stewart Street. At 7.45 p.m. Paper on 
“ Transformer Breakdowns,"’ by Mr. W. Stigant. 
al Society.—Thursday, November 16th. At Burlington House, Picca- 
dilly, W. At 8 p.m. Ordinary scientific meeting. 


Chelmsford «—Thureday, November 16th. the East 
Anglian [nstitu Agriculture. At 7 p.m: “ Engineering Reminis- . 
cences,"’ 


te 
to be opened by Mr. C..L. Buyare. 


i of Eleotrical Engineers.—Thursday, November 16th. At the 
Institution, Victoria Embankment, S.W. At 6 p.m. Paper by the late 

Kapp on “ The Improvement of Power Factor,’ to be read by Prof. 
M. Walker. Preceding the ordinary meeting, Mr. R. Webb will give, on 
behalf of the President, 2 demonstration of “‘ Cathode Ray Oscillations,” 
from 5.15 p.m. to 5.45 p.m. 

(London Students’ Section).—Friday, November 17th. Visit to the 
London Terminal Aerodrome at Croydon. 

_@outh-Midiand Centre).—Wednesday, November 15th. At the Univer- 
sity, Birmingham, At 7 p.m. Paper on “ Equivalent Temperature Tests 
on the Various Types of Electrical Machinery,” by Dr. Kahn. 

(South-Midiand Centre, Students’ Section).—Monday, November 13th. 
Visit to the Engineering Laboratories of the Birmingham University, to 
be followed by a kinematograph exhibition. 

(North-Eastern Gentre).—Monday, November 13th. At Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. Paper on “ The Improve- 
bard of Power Factor,”’ by the late Dr. Kapp, to be read by Prof. Miles 

alker, 

(Liv Sub-Centre).—Monday, November 13th. At the University, 
Liverpool. At 7 p.m. Lecture on “ Wireless Broadcasting," by Mr. A. P. 
M. Fleming. 

(North-Western Centre).—Tuesday, November 14th. At the Engineers’ 
Club, Albert Square, Manchester. At 7.30 p.m. Inaugural address by the 
chairman, Mr. A. S. Barnard, and smoking concert. 

(Sheffield Sub-Centre).—Wednesday, November Lith. Ar the Royal 
Victoria Hotel, Sheffield. At 7.30 p.m. Chairman's address and smoking 
concert, 

(Scottish Gentre).—Tuesday, November 14th. At 207, Bath Street, 
Glasgow. At 7.30 p.m. Inaugural address by the chairman, Mr. A. S. 
Hampton. 

(Scottish Centre, Students’ Section).—Friday, November 17th. At 
the Royal Technical College, Glasgow. At 7.30 p.m. Opening address by 
the chairman, Mr. J. F. Nielson. 

Institution of Mechanical Engineers.—Friday, November 17th. At the In- 
stitution, Storey’s Gate, S.W. At 6 p-m. Adjourned discussion on Sir 
Vincent L. Raven's paper on “ Electric Locomotives.” 

British Electrical D Association.—Sacesmansnire Conrerence.— 

riday, November 17th. At the Caxton Hall, Westminster, S.W. At 7.30 
p.m. Paper on ‘Theory and Practice of Salesmanship in Relation to 
the Electrical Industry," by Mr. Wallace Allwood. 

Royal Society of Arts.—Friday, November 17th. At John Street, Adelphi, 
W.C. At 4.30 p.m. Paper on “‘ The Development of Water Power in 
India,” by Mr. J. W. Meares. 

Junior Institution of Engineers.—Friday, November 17th. At 39, Victoria 
Street, S.W. At 7.30 p.m. Annual general meeting. 

(North-Eastern Section).—Tuesday, November 14th. At Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. ‘ Notes on Shop Practice,” 
by Mr. H. Lee. Saturday, November 18th, visit to Messrs. Michell Bear- 
ing Co., Scotswood. 

Northampton Engineering College Engineering Soclety.—Thursday, 
November 16th. At Northampton Institute, St. John Street, E.C. At 5.30 
p.m. Paper on “ Track Working in Connection with the Electrification 
of Railways,” by Mr. D. A. Keith. 

Faraday House Old Students’ Association.—Friday, November 17th. At 
the Hotel Cecil. At 6.30 for 7 p.m. Annual dinner. 

Manchester Electro-Harmonic Society.—Friday, November 17th. At the 
Albion Hotel, Manchester. At 7.15 p.m. Second concert of the season. 

Rontgen Society and the Electro-Therapeutics Section of the Royal 
Society of Medicine.—Joint provincial meeting. Friday and Saturday, 
November 17th and 18th. At the University, Manchester. 


THE “ELECTRICAL REVIEW" SERVICE 
DEPARTMENT. 


To enable us to complete replies to queries received this 
week we need the names of manufacturers or suppliers of :— 
The Wave carnival lantern. 
The NicHro iron. 
Also the names of writers or suppliers of gold-lined bell 
indicator glasses (no indicating mechanism is re- 
quired). 


NOTES. 


The Professional Classes Aid Council.—By an error, we 
gave the Council's income for 1921-22 as £7,749, but unfor- 
tunately this figure included an excess of expenditure over 
income of £5,903, the income being under £2,000. 
The amount received was, therefore, insufficient to meet the 
cost of the work carried out by the Council, and it appeals 
for further funds. 


Radio Station Charts.—We have received from the 
Bureau International de L’Union Télégraphique, Berne, the 
first two of a series of five charts, on which are marked the 
positions of all radio telegraphic stations in the world. Their 
names and normal ranges are given, and the type of 
messages handled, and also whether the service is available 
during the day or night is indicated. In addition, all the 
principal navigational routes used by the majority of the 
steamship companies during both the summer and winter 
months are marked, the length of each route in nautical 
miles, and the time needed to traverse it being also given. 
The set of charts should be extremely useful for the purpose 
of choosing the most suitable radio station from which to 
communicate with a ship at sea, the position of the ship on 
a given day being found by the number of days out from 
port and the navigational routes and speed. The five charts 
cover respectively : No. 1, North Atlantic Ocean and Mediter- 
ranean Sea; No. 2, North Atlantic Ocean (Western); No. 8, 
Indian Ocean; No. 4, Atlantic Ocean (Southern); and No 6, 
Pacific Ovean. 


= 
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Trouble in the Tropics.—Electricity supply authorities in 
this country are occasionally put to.some inconvenience by 
the intrusion of a rat or a cat among station switchgear, but 
in India a larger animal recently caused trouble. The whole 
of Simla was suddenly plunged into darkness one evening. 
The engineers at the hydro-electric works. put in the switches 
several times before the line was found to be clear. Upon 
investigation next day it was found that a panther, evidently 
resenting the desecration of his domain by poles and wires, 
had climbed one of the standards, with fatal results. The 
animal had apparently fought hard for its life before it 
succumbed to the repeated operation of the ‘station switches. 


The Hallford Electric Industrial Vehicle——Messrs. J. 
and E. Hall, Ltd., of Dartford, are turning their attention 
to the production of two battery electric. vehicles, one de- 
signed to carry 4 tons and the other 5 tons. It is not the 
first time that this company has produced such machines, or 
others in which electricity played its part; for the first 
Tilling-Stevens petrol-electric vehicles were built by it, 
and in 1909 it built some eight battery-electric vehicles, 
most of which were supplied to the Brighton ‘Bus Co. They 
were chain driven, and the single driving motor of each was 
situated at the rear, and these features of design have been 
retained in the two models just produced. 

So far as possible the standard units and parts embodied 
in the 4 and 5-ton petrol vehicles have been utilised. The 
motor is supported in a twin cradle joining the side-members 
of the frame, each provided with’ a keep. The motor is an 
8-h.p. B.T.H. machine of 85 volts, and is capable of standing 
a 300 per cent. overload. The armature is supported in roller 
bearings at the front end and ball bearings at the rear. The 
speed is 1,050 age at 70 amperes. The battery consists of 
44 Ironclad Exide cells carried in two trays provided with 
rollers and supported under the centre of the chassis frame, 
so that the trays can be run out with ease.. The battery case 
is supported by four double vibration dampers or buffers. 
The upper support the load, while the lower take the re- 
bounds. This feature is quite an unusual one. 

The controller is of the drum type, and permits five speeds 
forward and two reverse. It gives a series-parallel control 
with split-field winding. The top speed is provided with a 
diverer with the fields in parallel. The ‘‘ dead-man con- 
trol ’’ takes the form of a small pedal, and in order to keep 
the machine in motion this pedal must be depressed. If 
released it at once breaks the circuit through a contactor of 
the same type as those used on the District Railway trains. 
Once this circuit is broken, the controller handle must be 
brought back to first-speed position before a restart can be 
made. In addition, the application of either brake also 
breaks the circuit. An interesting point about the con- 
troller is that all the wiring is in solid copper, so strong that 
it cannot wear or vibrate. The current from the battery is 
brought through a main fuse before it passes through the 

lug circuit. The controller circuit plug must be disconnected 

fore the charge plug can be inserted.—Commercial Motor. 


Proposed International Wireless Exhibition.—A commit- 
tee has been formed for the organisation of an International 
Exhibition of Wireless Telegraphy and Telephony, to be held 
at Geneva during the first fortnight in April, 1923.—Reuter. 


_ Accident.—A plumber’s labourer, in the course of excava- 
tions at Glasgow, was cutting through some brick-work when 
his chisel cut into a high-voltage cable and he was burned 
about the face and arms. 


The Earth’s Surface Charge.—The subject of the geo- 
physical discussion at Burlington House on October 25th 
was how the electrical charge on the earth’s surface is main- 
tained. Dr. Simpson, director of the Meteorological Office, 
opened the discussion, says the Morning Post. The surface 
of the earth in fine weather always shows a negative charge, 
so that the earth air current is positive and of. the order of 
150 volts per metre. This charge loses 15 per cent. per 
minute, and yet it is nearly constant. Dr. Simpson men- 
tioned that the resistance of one inch of atmosphere to the 
electrical discharge is equal to that of a copper bar reaching 
twenty times the distance from .the earth to the star 
Arcturus and back. 

The current must travel either by convection or turbulence. 
If the former, then all the charge would leak away in the 
first 90 metres; but it is known to be nearly the same at 
6,000 metres from upper air observations, so that convection 
is ruled out. If it travels by turbulence, then the turbulence 
required is equal to that caused by a very high wind over a 
forest, and certainly this is too high a value for ordinary 
conditions. 

Another suggestion is that the earth is bombarded, either 
from the air or sun or space, by negative electrons. But 
even if these travelled with the velocity of light, it would 
require 80,000 to fall on each square centimetre (0.15 sq. in.) 
per second, and the actual observed number is only five per 
second, and less in the Polar regions. 

The only sremaining theory is a new one by Mr. C. T. R. 
Wilson, who suggests that local thunder clouds, which may be 
either of positive or negative polarity, may provide a sufficient 
current if certains assumptions are made, the chief of which 
is the existence of the Heaviside layer. f 


Dr. Chree thought that as many revolutionary ideas were 
being considered by physicists, the assumption that positive 
and negative charges must always be produced at the same 
rate might be abandoned, and the negative charge on the 
ground be supplied from below. He wished, therefore, to 
press for more observations of earth currents and other data 
bearing on the subject before discussing any more theories. 


The Electro-Harmonic Society. —' The next concert 
(ladies’ night) will be held in the Caxton Hall, Westminster, 
on Tuesday, November 14th, commencing at 8 p.m. _-Mr. 
Frank Gill (President of the Institution of Electrical Engi- 
neers) will take the chair. The artistes engaged are: Miss 
Sophie Rolands, soprano; Miss Violet Openshaw, contralto; 
Mr. Walter Glynne, tenor; Mr. Tom Kinniburgh, bass; Miss 
Evelyn May, violinist; Mr. George Ellis, humour and 
philosophy; Miss Winnie Vaughan, in humorous songs at 
the piano by herself and Mr. Roland Merry; Mr. Bernard 
Flanders, solo pianoforte. 


Lectures.—Mr. H. C. Wheat, chief illuminating engineer 
to the British Thomson-Houston Co., Ltd., lectured on 
November 8rd on “ Artificial Illumination of ' Buildings,” 
under the auspices of the Royal Technical College Archi- 
tectural Craftsmen’s Society, . Glasgow. Mr. Wheat 
classified lighting systems, and gave the general rules to be 
observed. Reference was made to the human eye and the 
effect of glare, and intrinsic brilliancy was explained. -- In 
dealing with lighting in relation to architecture, he treated of- 
fittings and illumination without visible fittings. By means 
of lantern views, he showed results secured in practice. 

‘“ Water Power in the Highlands’’ was the subject of a 
lecture delivered by Professor Magnus Maclean, D.Sc., to 
the Scottish Engineers’ Association on October 26th. The 
lecturer described some of the power undertakings already 
in existence, including those at Foyers and Kinlochleven, 
and also dealt with schemes that were materialising _ at 
present, particularly the Lochaber and the Grampian under- 
takings. The lecture was illustrated by references to several 
small’ schemes where water-power was utilised without 
battery or other storage for lighting large houses and 
for driving motors for farm purposes. 


Appointments Vacant.—Plumber-jointer, for the Hackney 
Corporation electricity department; plumber-jointer (78s. 4d.), 
for the Loughborough Corporation electricity department. 
(See our advertisement pages to-day.) 


INSTITUTION NOTES. 


Institution of Electrical Engineers—On November 2nd 
the first meeting of the 1922-25 session was opened by Mr. 
J. S. Highfield, retiring president, presenting the premiums, 
prizes, and scholarships that had been awarded during the 
past session, in the presence of a large gathering. The chair- 
man then read a message of greeting from the Society of 
Electricians, France, and announced that the Institution of 
Mechanical Engineers had invited members of the 1.E.E. to 
attend on November 17th the adjourned discussion on Sir 
V. L. Raven’s paper on “‘ Electric Locomotives” (see ELzo- 
TRICAL Review, August 25th, 1922, p. 284). Mr. Hightield 
then vacated the chair and the new president (Mr. F. Gill) 
called on Mr. Roger T. Smith to propose.a vote of thanks to 
the past president, which was seconded by Mr. Ll. B. .Atkin- 
son and passed with acclamation. Mr, Gill then read his 
inaugural address, which is abstracted elsewhere in this 
issue, for which, on the motion of Sir John Snell, seconded 
by Sir Richard Glazebrook, he was heartily thanked. 

Preceding the ordinary meeting of thé Institution om Nov- 
ember 16th, Mr. R. Webb (graduate) will give, on behalf of 
the president, a demonstration of cathode ray oscillations 
from 5.15 to 5.45 p.m. : <n 

WesTERN CENTRE.—At Cardiff, on November 6th, despite in- 
clement weather, Mr. F. Tremain had the satisfaction of pre- 
siding over a large attendance. The membership seport, pre- 
sented by the hon. secretary, showed a net total of exactly 
500, being a slight decrease since the previous report; four 
new mem various grade had been enrolled since the 
last meeting, but 11 members had been transferred to 
other Centres, thus although the actual membership had de- 
clined, a steady increase was reported. . The paper discussed 
was entitled ‘‘ The Interconnection of .a.c.. Power Stations,’ 
which was read by the joint authors, Mr. J. B. Palmer and 
Mr. L. Romero. The paper was illustrated with lantern slides 
of a descriptive nature, and the subséquent discussion war 
candid and very sustained, and elicited contributions from 
Messrs. Chamen, Morley-New,. Fidoe, Nairn, Idris, Jones, 
Holley, J. H. Thomas, Jenkins, 0. T. Allan, Prof. Bacon, and 
Major E. I. David. 

LiverPoot Sus-CeNTRE.—The opening meeting of the 1922- 
93 session of this Sub-Centre of the North-Western Centre 
took place on November 6th at Liverpool. Mr. Welbourn 
delivered his Chairman's address, which was illustrated wit 
lantern slides. The address in the main. covered a detail 
account of his recent visit to Canada and the United States of 
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America, outlining the recent developments in telepbony, elec- 
tricity supply, h.p. transmission schemes, and railway electri- 
fication. Mr. Barnard (Chairman, N.W. Centre) supported 
Mr. Welbourn, and addressed the meeting on the advantages 
of the Institution to its members, its wonderful growth of 
recent. years, and the work. local Centres and Sub-Centres 
could do in maintaining it and adding to its usefulness. The 
meeting was well attended. i 

ScotrisH: CrENTRE—The annual report of the com- 
mittee for the 1921-22 session shows that the general 
meetings numbered seven, with fair - attendances and 
a display of interest. It was gratifying to notice the 
improvement in the discussions. The meeting at Dundee 
was again specially interesting... As formerly, many of the 
visitors spent the Saturday following on the golf course at 
Carnoustie. These visits of the Centre to Dundee may now 


‘be considered as annual events. Both the smoking concert 


and dinner were well attended, and regarding the summer 
meeting of the Institution, which took place in the territory 
of the Scottish Centre, the committee has been much 
gratified by expressions of congratulation and thanks from 
the president of the Institution, and visitors from all parts of 
the country. The committee regrets to put on record the 
discontinuance of the Aberdeen Sub-Centre on account of the 
small number of members in that district. Due to the 
initiative of Mr. W. F. Mitehell, it is expected that, in 
addition to the ordinary meetings of the Scottish Centre, one 
or two informal meetings will be held in Edinburgh during 
the current session, at which lectures will be delivered. This, 
it is confidently hoped, will benefit some of those members 
who find it inconvenient to attend the Glasgow meetings, 
and a local sub-committee is dealing with the matter. In 
response, to an appeal on behalf of the Benevolent Fund, 
members of the Scottish Centre subscribed the sum of 
£181 18s. 10d. The session ended with a total membership of 
621, an increase of 54 on the previous year, and the average 
number present at ordinary meetings was 72. _ 

© committee has published a new edition of its 
booklet containing a full -list of the members of the 
Centre, the Institution’s rules, names of officers, &.- The 
programme includes the following arrangements :—November 
14th, Chairman’s (Mr. A..8. Hampton’s) eddress; November 
25th, smoking concert; December 12th, ‘‘ The Possibilities of 
Transmission by Underground Cables at 100,000/150,000 
Volts,” by Major A. M. Taylor; January 9th, 1923, ‘* Domestic 
Load Building,” by Mr. W. A. Gillott; March -2nd, dinner; 
April 10th, annual general meeting; the subjects for ordinary 
meetings to be held on February 13th, March 13th, and April 
10th and 27th will be announced later. 

Students’ ,Section—The annual report for the 1921-22 
session show that the meetings numbered 10 and were 
well attended, the average number present being 36. 

is is a small decrease on the previous session, but, con- 
sidering, the extended programme, is ‘very satisfactory. The 
success of the smoking concert, first social function, 
should warrant its continuance ‘as an annual event. 


nsmission by Underground Cables,” by 
Major A. M. Taylor; March 8th, ‘“‘ Hydro-Electric Schemes,’ 
by Mr. H. Richardson. ; 

NorTH-EASTERN CENTRE.—Students’ Section—The second 

meral meeting was held at Newcastle on November 
bra, when Mr. E. J. Allman (Student) read a paper on ‘* The 
Purification of Oils.’’ A very interesting discussion followed. 
Mr. W. N. Kilner was in the chair. 

NortTH-WESTERN .—The following arrangements have 
been made for the present session :—December 12th, informal 
discussion on ‘‘ Low- and Medium-Tension Industrial Wiring,” 
to be opened by Mr. J. Frith; January 9th, 1923, “* Electricity 
in the Home,’ 7 Mr. J. W. Beauchamp (ladies invited) ; 
January. 23rd, '‘ Works Production,’’ by Mr. G. H. Nelson; 
February 6th, informal discussion on ‘‘ Power Circuit Inter- 
ference with Telegraphs and Telephones,"’ to be opened by Mr. 
8.0. Bartholomew; February 20th, subject to be announced 
later; February 23rd, annual di ; March 6th, popular 
lecture; March 20th, subject to be announced later; April 10th, 
annual general meeting. 

‘Tustitution “of Mechanical Engineers.—Professor H. S. 


‘Hele-Shaw, D.Se., F.R.S., ‘delivered-his presidential address 


on October.20th. He referred to the fact that this’ year was 
the 75th of the Institution’s existence, and reviewed its work 
during that long period, especially mentioning its educational 
activities. The high standard required to be attained by 
aspirants to membership had resulted in’ the official recogni- 
tion. by many Government departments of the value of mem- 
ip. Referring to future prospects, the président said that 
it was expected to establish further provincial branches shortly. 
He outlined the sessidn’s. programme, which included papers 
and discussions on eléctric locomotives, boiler efficiency, the 
economics of plant purchase, the inspection of engineerin 
material; and other subjects of interest alike to electrical an 


mechanical engineers. A large part of the address was 
devoted to a congideration of the British patent system. After 
pointing out that a great many patents were granted for use- 
Jess or impracticable inventions, Prof. Hele-Shaw advocated 
a number of amendments, including cheap short-term patents 
for improvements, and methods of simplifying the present pro- 
cedure to prevent litigation. 

Institution of Production Engineers.—A\t the general 
meeting to be held on November 4th, at the Engineers’ Club, 
Mr. G. Hey, member of Council, managing director of 
eer, Jigs, Ltd., will read a paper dealing with ‘‘Standardi- 
sation. 

_ Birmingham and District Electric Club,—Before the read- 
ing of Mr. Unwin’s paper on alternating current apparatus 
to-night members of the club will pay an afternoon visit to 
the works of the General Electric Co., Ltd., and the Magnet 
Club. The party will proceed direct from the works to the 
Grand Hotel, Birmingham, for the discussion. 

Society of Technical Engineers.—The Bristol Branch 
Council has arranged the following meetings :—November 
“Ath, 7.15 p.m., whist drive at the Grand Hotel, Bristol (open 
to members and friends, including ladies); December Ist, 
meeting, to be addressed by Mr. Norman Wyld, the general 
secretary of the Society. 

: Questions to Candidates.—The Society of Technical 
Engineers has drawn up a list of questions to be put to Par- 
liamentary candidates. These relate to the representation of 
administrative and technical workers upon bodies dealing with 
industrial questions, unemployment insurance, and super- 
annuation schemes. One of the questions is: “Are you in 
favour of an attempt to arrange that the cost of unemploy- 
ment insurance of manual workers within an industry shall 
fall partly on that industry, so that there will be a stimulus 
to regulate output in such a way that unemployment will be 
more uniform than hitherto? ”’ 

Manchester Association of Engimeers.—At the Manches- 
ter College of Technology, on November 3rd, before a meeting 
of the Association, to which members of the local branches 
of the Institutions of Civil, Mechanical, and Electrical 
Engineers had been invited, Mr. A. P. M. Fleming, the head 
of the research department of the Metropolitan-Vickers Elec- 
trical Co., Ltd., lectured on ‘* Radio Telephony, with Special! 
Reference to Broadcasting.” 

In his introductory remarks Mr. Fleming referred to 
various methods of signelling through space, and proceeded 
to explain how radio signals were transmitted. Pictures of 
broadcasting stations and studios, and of the apparatus em- 
ployed, were thrown upon the screen. Most of the evening, 

owever, was occupied by an experimental demonstration. 
A programme of misic, vocal and instrumental, at first hand 
or by gramophone reproduction was broadcast from the Met- 
ropolitan-Vickers’ works at Trafford Park. The power used was 

slightly over one kilowatt and the wave-length was 382 
metres. In every case the items were -received in their 
entirety and with a naturalness of tone equal to any gramo- 
phone reproduction. Sometimes the reproduction was 
attended with frictional noises varying in intensity, and Mr. 
Fleming explained that this was mainly due ‘to running 
machinery and other accidental sounds in the immediate 
vicinity of the college. At present this trouble could not 
be altogether avoided. They were compelled to use a “ loud 
speaker,’ which magnified things that were not.wanted. It 
was a very great problem to fill a ball with a good reproduc- 
tion that did not suffer some distortion; but.in one’s own 
drawing room one could use either a ‘loud speaker,’ which 
did not need to be of anything like equal magnitude, or the 
ordinary head "phone, which gave a remarkably good and 
true reproduction. The transmission sent out that evening 
might be picked up all over England. In the last few days 
such signals had been Done ps up in the Channel Islands and 
near Dingwall, in Scotland. He was afraid there had been 
a good deal of very tall talk about the ranges at which wire- 
less messages could be received, but the instances he had 
mentioned were actually verified. In the Southern States, 
where the smaller churches were too poor to maintain a 
regular minister, loud-speaking instruments were being 
installed, and the complete service was picked up from the 
preg ye Probably there were now in America 
some 3,000,000 receiving sets. The crystal detector type was 
extremely good for its range, but the range was short. He 
had known it: act ectly well over a range of 40 miles, but 
from 15 to 20 miles was more nearly the right figure. For 
longer ranges one should use a valve detector with an 
amplifier. 

Chelmsford En — October 26th, Mr. 
W. A. Tookey .I.Mech.E., delivered a lantern lecture on 
** Modern Oil Engines.” Mr. Tookey pointed out that early 
types of oil engines ran on lighter oils, such as kerosene and 
paraffin, but as these engines became popular and the 
demand for. light oils increased, prices increased also. 
Engineers then turned their attention to constructing an 
engine to use the heavier oils, for which there was little 
demand. The modern cold-starting oil engine was the result. 
The lecturer showed slides illustrating the latest designs by 
various makers. The formation of the combustion chamber 
was the principal feature. In the discussion which followed 
Mr.’ Tookey stated that the lowest consumption of oil yet 
obtained was .886 Ib. of oil per b.h.p.-hour. 


Dunpee Sus-Centre.—The annual report of the committee 
for 1921-22 shows that the membership at. the close of the 
session was 51, and the average number present at ordinary 
meetings was 17; the meetings numbered seven.. 
‘The following is the session’s ‘programme:—December 
14th, ‘‘ Automatic Protective Gear,’’ oy, Mr. A. E.. McColl; 
January llth, 1923, “‘ A Modern ©:B. Telephone Exchange,” 
by Messrs. R. J. Lawson and §. D. Cawood; February 8th, 
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On November 2nd Mr. J. G. Widdowson (director of the 
Apex Steel Co., Ltd.) read a paper on ‘“ The Effect of Heat 
Treatment on the Micro-Structure of Steel.”” The author 
laid great stress on the need for the user of steel to adhere 
rigidly to the instructions for heat treatment given by the 
makers, since a very great difference might be etfected in the 
steel by only a slight variation of the treatment. 


National Association of Supervising Electricians.—As a 
eign of progress, attention may be drawn to the removal of 
the above Association to new offices. After November 10th, 
the new address will be 82, Victoria Street, S.W.1, and the 
new telephone number: Victoria 2296. 


Electrical. Power Engineers’ Association.—A _ lecture, 
arranged by the Southern Divisional Council of the Associa- 
tion, entitled *‘ The Scope of Publicity in a Public Service,” 
will be delivered by Mr. J. W. Beauchamp, M.I.E.E. (Elec- 
trical Development Association) at the Institution of Electrical 
Engineers on December Ist. The Council extends a cordial 
invitation to readers to be present at this as well as any 
subsequent lectures on matters connected with the electricity 
supply industry arranged by the Association. 


Institution of Automobile Engineers.—At a meeting of 
the Institution of Automobile Engineers, on November 7th, 
Mr. J. D. Morgan, M.Sc., read an interesting paper on “The 
Duty of High-Tension Ignition Apparatus,’’ and dealt very 
thoroughly with the subject, among the points touched upon 
being that of the h.p. spark as an igniting agent, the capacity 
moment. of the h.p. spark, and plug insulation leakage. In 
conclusion he contrasted the principal characteristics of mag- 
neto, and coil and battery ignition, each of which he con- 
sidered was capable of useful service. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EtgorricaL Review posted as to their 
movements. 


Mr. WILLIAM Pearson, who is chairman of the East Mid- 
land Sub-Centre of the Institution of Electrical Engineers, 
is a Manchester man by birth, education, and training. He 
was educated at the Manchester Grammar School, and technical 
education followed at the Salford Royal Technical , Institute 
and the Manchester School of Technology. He served his 
apprenticeship with Messrs. Mather & Platt, Ltd., at the 
Salford Ironworks, and remained with the firm until Febru- 


Mr. WILLIAM Pearson, 
Chairman of the East Midland Sub-Centre of the I.E.E. 


ary, 1910, when he joined the Brush Electrical Engineering 
Oo., Ltd., at its Faleon Works, Loughborough. arly in 
1914 he became chief of the Estimating Department there, and 
he still octupies that post. He became an Associate Member 
of the Institution of Electrical Engineers in 1910, and was a 
member of the ittee of the South Midland Centre in 
1919-1920. He has been a member of the Committee of the 
East Midland Sub-Centre since its formation two years ago. 


Mr. T. Baxexpatr, resident engineer of the Stuart Street 


power station of the Manchester Corporation, has been trans- 
ferred to Barton power station to fill the position of resident 
engineer, at his present salary. Mr. A. L. Lunn, assistant 
resident engineer, Stuart Street power station, has been 
appointed resident engineer at Stuart Street at the salary 
prescribed by the N.J.B. schedule (at present the inclusive 
figure is £688), subject to the cost-of-living adjustment from 
time to time. 

Hastings Town Council has appointed Mr. A. J. Ryan, who 
has been chief assistant electrical engineer since 1913, as 
deputy borough electrical engineer. , 

Mr. Ernest Kaye has severed his connection with the 
Enfield Ediswan Cable Works, Ltd., as wire mill manager, 
and has commenced business as a wire manufacturer at 
Perseverance Wire Mills, Queensway, Ponders End, in con- 
junction with his brother, Mr. Edgar Kaye. Upon leaving 
the Enfield Ediswan Co. he was presented with a silver 
hunter watch and a case of pipes. The presentation was 
made by Mr. A. V. Downton, technical director. 

SenatoRE Marconi, who has been suffering from a mild 

attack of influenza, complicated by bronchial catarrh, is now 
well on the way towards recovery. 
_. Mr. S. R. MELLonie has resigned his position as Engineer- 
in-charge of Design with the Admiralty at Portsmouth in 
order to take up a position as switchgear engineer at the 
Trafford Park works of the Metropolitan-Vickers Electrical 
Co., Ltd. He is thus returning to Manchester after spending 
three years in London with Messrs. Geipel & Co., and four 
years on Tyneside with Messrs. A. Reyrolle & Co., Ltd., and 
Messrs. J. H. Holmes & Co. 

Mr. R. L. WepGwoop, general manager of the N.E. Rail- 
way, has been appointed to be chief general manager of the 
Eastern Group of Railways. 

The Commonwealth Engineer announces that Mr. A. Gavey, 
of the New Zealand public works department, who for the 

ast 18 months’has been in charge of the Lake Coleridge 

ydro-electricity installation, has taken up a position in 
Wellington in connection with the hydro-electric installation - 
under construction at Mangahao. Mr. R. G. McGisson, who 
was in charge under Mr. Gavey, has taken over the duties 
at Lake Coleridge. Mr. A. S. Herpert, formerly general 
manager of Messrs. Siemens Bros., has returned to Australia, 
and is associated with the English Electric Co. Mr. A. J 
BrapsHaw, of Sydney, has been appointed to the position of 
assistant electrical engineer with the City Council of Launces- 
ton, Tas: The resignation of Mr. R. Woor, power-house 
superintendent, Sydney electricity supply, as from March 
next, has been accepted, and the Council has appointed Mr. 
A. J. Wison, assistant superintendent, to the position. 

Dr. J. F. Crowney, who has recently severed his connection 
with the English Klectric Co., was on Tuesday last presented 
with a mahogany clock as a mark of esteem. The presentation 
was made by Mr. P. J. Pybus, C.B.E., managing director, on 
behalf of Dr. Crowley’s friends and colleagues. 

We regret to learn that Mr. EpwarD MANVILLE is too ill to 
take part personally in the election at Coventry, where he is 
the Conservative candidate. 


Obituary.—Mr. E. Durrorp.—The death is announced of 
Mr. Edward Durford, chairman of the directors of the Ludlow 
(Salop.) Electric Co., Ltd. He was 66 years of age. 

Will.—The late Mr. Lionet G. Rosinson, a director of the 
Underground Electric Railways Co., of London, Ltd., left 
£236 .332 gross and £133,952 net personalty. 


NEW COMPANIES REGISTERED. 


Harris & Russell, Ltd. (185,312).—Private company. 
Registered October 27th. Capital, £100 in £1 shares. To experiment with, 
manufacture, and develop methods and means of lighting, heating, and ignition, 
produce and destroy gases, produce neutralising effects by electrical, chemical, 
or mechanical means, and to use, manufacture, and turn to account by- 
products and waste material, &c. The first directors are:—A. E. Harris. 15, 
Great Chapel S.veet, W.1, precious metals refiner; J. J. Russell, 17, Trinity 
Rise, Brixton, S.W.2, electrical engineer. Qualification : 225. Remuneration, 
as hxed by the company. Registered office : 3, Percy Street, Tottenham Court 


Road, W.1 

Chaplin Bros. (Birmingham), Ltd. (185,304).—Private 
company. Registered Octobef 27th. Capital, £3,000 in £1 shares. To take 
over the business of a wire drawer and manufacturer of dynamo brushes car- 
ried on by F. J. Chaplin at , Park Lane, Aston, Birmingham, as 
“Chaplin Bros.” The permanent directors are:—F. J. Chaplin, Nateby 
Lodge, Vesey Road, Wylde Green, Sutton Coldfield (chairman and managing 
director); Mrs. M. M. Chaplin, Nateby Lodge, Vesey Road, Wylde Green. 
Sutton Coldfield. Qualification: 250 shares. Registered office: 233, Park 
Lane, Aston, Birmingham, 

F. W. Ames, Ltd. (185,335).—Private company. Regis- 
tered October 28th. Capital, 23,000 in 21 shares. To take over the business 
of electrical engineers and contractors carried on by F. W. Ames and F. 
Hollinghurst at Long Eaton, Derby, as “Ames & Co."" The permanent 
directors are:—F. W. Ames, 4, York Road, Long Eaton (chairman and 
managing director); F. Hollinghurst, 9, George Avenue, Eaton; T. R. 
Wallis, “‘ Inver Garry,” Briar Gate, Long Eaton. Qualifica : 250 shares. 
Solicitor: H. L. Jackson, 


British Radio Wireless Manufacturing Co., Ltd. 
(185,455).—Private company. Registered November 2nd. Capital, £2,000 in 
#21 shares. To carry on the busi of facturers of, and dealers in 
wireless sets, machines, or other wireless apparatus, loud-speaking trumpets, 
cabinets, and wireless furniture, aerial masts and accessories, &c. The sub- 
ecribers (each with one share) are:—W. G. Hollister, Gla, Minories, E.1, 
clerk; Miss G. C. Cadogan, 39,-Wakehuret Road, Wandsworth Common, 
S.W.11. First directors to de appointed by subscribers. —-: 2100. 
Remuneration, as fixed by the company. Solicitor: K. E. Bartlett, 11-12, Fen- 
church Street, E.C.3. 
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Gilbert Austin, Ltd. (12,420).—Private company. Regis- 
tered November Ist. Capital, £40,000 in 20,000 pref. and 2,Wwv ord. of £1 
each. To carry on the business of electrical, mechanical, heating and ventila- 
ting engineers and contractors, plumbers, gasfitters, &c. The first directors 
are :—, Austin, 10, Calderwood Koad, Newlands, Glasgow, electrical engineer ; 
W. Manson, Junr., 18, Esslemont Road, Edinburgh, electrical engineer. 
Secretary: W. Manson, Junr. Solicitors: A. P. Hamilton & Callander. 


H. W. Sullivan, Ltd. (185,364).—Private companv. 
Registered October 30th. Capital, £20,000 in £1 shares. To take over the 
business of an electrical eng and facturer of electrical and other 
apparatus, &c., carried on by H. W. Sullivan at Winchester House, Old Broad 
Street, E.C. The subscribers (each with one share) are:—H. W. Sullivan, 
Langham Hotel, W.1, electrical and telegraph engineer; C. D. Medley, 36, 
Lincoln’s Inn Fields, W.C., solicitor, H. W. Sullivan is permanent govern- 
ing director, subject to holding £10,000 of the shares allotted to him under 
purch g , with £1,000 per annum as remuneration. Registered 
office: Winchester House, Old Broad Street, E.C. 


Tingey Wireless, Ltd. (185,379).—Private company. 
Registered October 3th. Capital, 210,000 in £1 shares. To carry on 
business of a wireless and electrical engineer and manufacturer as formerly 
carried on by W. R. H. Tingey at 92, Queen Street, Hammersmith, W., and 
elsewhere, The first directors are:—W. S. Nathan, C.M.G. (chairman), 33, 
Tothill Street, Westminster, S.W.; W. R. H. Tingey, 22, Leinster Gardens, 
Hyde Park, W.2 (both permanent, subject to holding 2,000 shares each). 
Qualification of ordinary directors, £500. Secretary: W. Sutton. Registered 
office: 174, Wardour Street, W 


Holborn Radio Co., Ltd. (185,366).—Private company. 
Registered October 30th. Capital, 2£1, in £1 shares (450 ordinary and 
550 10 per cent. cumulative preference). To adopt an agreement with C. W. 
Hine, A. V. James, and J. Deverell, and to carry on the business of 
mechanical and electrical i S, facturers of telegraphic and tele- 
phonic apparatus, &c. The first directors are:—C. W. Hine, 119, Farrant 
Avenue, Wood Green, N.22, radio engineer; A. V. James, 30, Elm Grove, 
Crouch Hill, N.8, radio engineer; J. Deverell, 15, Ampthill Square, N.W.1, 
radio engineer. Qualification: £1. Remuneration: £208 per annum. Secre- 
tary: A. V. James. Solicitors: Turner & Evans, 124, Chancery Lane, W.C.2. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Bell Battery Co., Ltd.—F. R. Wilcock, of 1, Great Win- 
chester Street, E.C., was appointed receiver on October 20th, under powers 
contained in debenture dated June 12th, 1922. 


North Somerset Electric Supply Co., Ltd.—Satisfaction 
in full on October 3rd, 1922, of first debentures, dated August 25th, 1917, 


securing £5,000. 


Brighton Lighting and Electrical Engineering Co., Ltd.— 
Mortgage dated October 12th, 1922, to secure £1,000, charged on 10a, 10b, and 
lWc, St. Martin's Place, Brighton. Holder: Miss S. B. Sers, St. Andrew's 
House, 12, Tavistock Crescent, Westbourne Park, W. 


CITY NOTES. 


The report for the year ended June 
Auckland Elec- 30th, 122, shows that the revenue, 
tric Tramways derived mainly from interest upon the 
Co., Ltd. City of Auckland Corporation debentures, 
amounted to £52,086. After providing 
for all expenses chargeable to revenue, including £11,822 for 
debenture interest and £4,719 in respect of income tax and 
corporation profits tax, there is a balance on revenue account 
of £33,209, making, with £8,491 brought forward, a total of 
£41,700. The dividend on the preference shares to June last 
requires £9,000, and the directors now recommend that a 
dividend be paid on the ordinary shares at the rate of 54 per 
cent. for the year (free of income tax), requiring £23,625, 
and leaving £9,075 to be carried forward. During the year 
£15,353 of the company’s first mortgage debenture stock was 
bought and cancelled, the average cost to the company being 
approximately 924 per cent. Since the close of the year a 
further £2,690 of debenture stock has been purchased, and 
£124,935 stock has been redeemed by an exchange for City 
of Auckland 54 per cent. debentures.. The amount of deben- 
ture stock now outstanding has thus been reduced to 
£104,483. The directors are of opinion that the time has 
now arrived to consider the winding-up of the company, and 
they propose to take a favourable opportunity of realising 
the assets with a view to the liquidation of the company 
and the distribution of the proceeds. 


: At the annual meeting, on November 
Montevideo Ist, the chairman .(Viscount St. Davids) 
Telephone spoke of the complications which had in- 
Co., Ltd. terfered with the company’s working dur- 

ing the past year. The company had 

offered to sell its svstem to the Uruguayan Government as an 
alternative to the Government's instituting a separate service 
of its own, and in June a contract was signed. In Septem- 
ber, however, the company’s employés struck for higher 
wages. The Government then stated that if these conces- 
sions were made there would have to be an abatement in the 
purchase price. Owing to the action of the municipality, the 
company was forced to concede the increased wages, but 
obtained, at the same time, permission to increase its rates. 
A dispute had arisen as to the power of the Uruguayan 
Post Office to enter into such a contract, but the company 


had been assured that if the shareholders approved the 
scheme, a verdict in favour of the contract wouia be secured 
in the courts of law. Accordingly the board was adopung 
this course, and if the scheme went through, the shareholders 
would receive, not only their capital, but possibly a good 
margin as well. If the scheme did not materialise, and they 
were deprived of their underiaking, the available assets 
should produce about 13s. in the # for the shareholders. 
The report and accounts were adopted and a subsequent 
extraordinary meeting ratified the agreement with the 
Uruguayan Post Office. 


Tue report submitted to the ordinary 

French meeting of the Société Calor, held at Lyons 

Companies. on October 19th, showed net profits of 

oP _., 227,431 fr., from which, after making pro- 

vision for sinking fund and reserve, a dividend of 60 fr. gross 

was declared. The directors stated that the business of the 
company continued to develop favourably. 

In agreement with the powers conferred on it by the extra- 
ordinary meeting of the shareholders of the Union d’Electri- 
cité, held on June 2th last, the Board has decided to raise 
the company’s capital from 120,000,000 fr. to 150,000,000 fr. by 
the issue of new shares dating from January lst, 1922. 


The report of the directors of the Allge- 

The Allgemeine meine Elektrizitats Gesellschaft, dealing 

Elektrizitats with 1921-22, states that the year was to 

Gesellschaft. be judged taking into consideration the 

F conditions created through the deprecia- 
tion of money. These led to a sale turnover representing 
milliards in paper marks, and exceeding by many times that 
in the preceding year. The stock of orders in paper. marks 
was correspondingly much greater than at the beginning of the 
past financial year; moreover, the volume of the turnover 
also considerably increased, so that all the shops were 
abundantly provided with work, and the number of persons 
employed was correspondingly augmented. The world’s re- 
quirements of products of the electrical industry proved to 
be very great, and could only be satisfied under long terms 
of delivery. The efficiency of labour certainly increased, but 
it still remained far behind the pre-war standard. In 
the meantime the decline of German currency has 
made terrible progress, and any outlook was prevented 
so long as the currency had to be brought into equilibrium. 
The constantly rising prices of foreign raw materials and the 
continued increases in the wages of staff and workmen com- 
pulsorily brought about advances in sale prices, with a sliding 
scale and more strict conditions of payment. Adverse conse- 
quences of this unsound economy for industry and _ trade 
could not fail to appear, and the unfavourable situation of 
the money market served to increase the anxieties. 

Concerning the new connections established by the com- 
pany, the report recalls the conclusion of a community of 
interests with the Mix & Genest Co., the participation in 
the Mansfeld (copper) Syndicate, the Rhenish Metal 
and the Otavi and Aero Union, and the augmentation in the 
capital of the Osram Co. In addition, the company acquired 
the majority of the shares in the Hartung Co. in order to 
ensure the supply of grey castings, and also participated im 
the capital increases of the Bank for Electrical Works, the 
Felten & Guilleaume Co., and the German Shipbuilding 
Yard Co., of Hamburg. In Austria the company was in 
intimate business relations with the A.E.G. Union Co., and 
had a corresponding financial interest in it, and this brought 
about co-operation in the conversion of the former Austrian 
State Arsenal at Wollersdorf into a joint economic under- 
taking. It is further mentioned that the capital augmenta- 
tion of 250 millions of marks decided upon in December, 
1921, had been carried out, and it is now proposed to make 
a further increase of 300 millions in ordinary shares. 

The gross profits, including the balance brought forward, 
are returned «at 744,616,000 marks (247,720,000 marks in 
1920-21); the amount written off for depreciation is 2,480,000 
marks (2,023,000 marks); the sum placed to works main- 
tenance account is 400,000,000 marks (100,000,000 marks): 
the net profits are 166,610,000 marks (82,388,000 inarks); and 
the dividend on the ordinary shares, as recently reported, is 
25 per cent. (16 per cent. in 1920-21). 


. Prospectuses.—Marconi’s Wireless Telegraph Co., Ltd.— 
On Monday last there was offered for sale by Helbert, Wagg 
and Co., Ltd., who had purchased them, £1,500,000 of 64 per 
cent. convertible 10-year first debenture stock. They were 
offered at 99 per cent. It was pointed out that substantial 
sums were required for the construction of new telegraph sta- 
tions, and broadcasting was expected materially to increase the 
company’s business both at home and abroad, requiring the 
continuous employment of from £700,000 to £800,000 for some 
time to come. It was announced that the list was to close 
on or before to-day (Friday), but it actually closed on Monday 
morning. 


Reduction of Capital —Exectric Suppty Corporation, Lrp., 
and Repucep.—A petition has been presented to the High 
Court for the confirmation of the reduction of the capital from 
£250,000 to £150,000, and will be heard in London on 
November 14th. 
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Stock Exchange Notices.—Applications have been made 
to the Exchange Committee to allow the following to be 
ollicially quoted :— 

Bengal ‘1elephone Corporation.—Scrip, fully paid, for £350,000 7 per cent. 

lirst mortgage bonds of £100 each. ’ 

Dealings in the following. securities have been specially 
allowed by the Committee under Rule 159 :— 

Power Securities Corporation.—100,000 ordinary shares of £1 each, 

; issued at 22s., partly paid and fully paid, Nos. 400,001 to 500,000; 

and 500,000 7 per cent. cumulative participating preference shares of 
#1 each, partly paid and fully paid, Nos. 1 to 500,000. 

Anchor Cable Co., Ltd.—A financial daily announces an 

interim dividend of £1 per-share upon paid-up share capital. 


STOCKS AND SHARES. 


TurespayY EVENING. 


Wir the General Election only a week ahead, and with the 
Turks doing their successful best to stir up renewed trouble 
in the Near Kast (causing heavy falls in the Irench franc), 
the Stock Kxchange markets manage to maintain only a fair 
show of activity. Prices of most international issues are flat. 
All the political turmoil, at home and abroad, is unfavourable, 
of course, to enterprise on the part of capital. A good deal of 
home stock has been sold already in order to meet expenses in 
connection with the General blection, and while the sellers 
have experienced no ditticulty in obtaining good prices for 
sound investments, it has not been quite so easy to deal advan- 
tageously with the more speculative varieties. 

fortunately for the Stock Exchange,.the famous manifesto 
of the Labour Party has been of obvious advantage to ‘the 
other side, and with the trouncing which Labour received at 
the municipal elections, the possibility of the Party coming 
into power before the end of next February is so appreciably 
diminished that Lloyd’s underwriters are accepting substanti- 
ally lower rates against this contingency than they asked a 
fortnight ago. So long as the uncertainty remains, however, 
it will have its effect upon business. France, meanwhile, has 
sold heavily on the Turkish developments. In the best-class 
stocks, it is a little surprising to find the 4} per cent. deben- 
tures of the three Tube companies standing at a discount of 
ils. per cent. on the partly-paid scrip, while the fully-paid, 
which came out at 93, is quoted at 924. 

Metropolitans have been 56, but slipped back to 55}, -at 
which they show a gain of a point, and Districts from 424 
went back to 414, leaving them also 1 better on balance. The 
Underground Electric stocks are steady, but the steam com- 
panies’ issues, after a show of strength, went back sharply. 

Brazil Tractions, at 47 ex dividend, exhibit a gain of nearly 
2 points on the week. British Columbia deferred at 74} is 
3 up, attention being directed to the stock by reason of the 
excellent yield obtainable. Taking into account the fact that 
the dividend is paid tax free, the return on the money is equal 
to 11 per cent., less tax. Mexico Tramways 6 per cent. bonds 
at 444 are 2 higher, in consequence of a demand that has 
arisen from Brussels. Other Mexican utilities have scarcely 
moved. Anglo-Argentine Tramways second preference are 
2s. 6d. higher. 

Brompton ordinary, with a rise of 10s., show the principal 
improvement in the list of home electricity companies. London 
Electrics at 3 1/16 have lost a sixteenth of their 10s. gain of 
last week. Metropolitans hold their rise at 64. The new 
County of London ordinary shares are better at 4s. premium, 
while the preference are unchanged at 1s. 9d. to 2s. premium. 
Business would be more active:were there a larger supply of 
shares available for this market to deal in. 

British Aluminiums weakened to 16s. 9d. On the other 
hand, Metropolitan-Vickers preference advanced to 2 7/16, in 
consequence of the better tone which has set in for iron, coal, 
steel and allied shares. The Vickers company has recently 
secured two or three big contracts; this assisted the tone of a 
market already dis to improve by reason of the settle- 
ment of labour disputes in South Wales. Dealings in Power 
Securities, ordinary and preference, were started early this 
week on the basis of 9d. to 6d. discount, at which price buyers 
came in, causing it to improve to 3d. discount. The issues 
were fully subscribed by the public, and the underwriters 
consequently have been relieved of their liability. General 
Electric 64 per cent. ‘‘ A” preference are 6d. harder at 2ls. 9d. 

Evidence of the way in which the public are taking invest- 
ment stocks has been afforded several times this week, by the 
prompt closing of subscription-lists for new issues. One of 
the first and most successful was the offer for sale of 14 million 
pounds 64 per cent. convertible 10-year first debenture stock 
of the Marcom Company, at 99. Shareholders received special 
consideration, half the stock being set aside for their subscrip- 
tion. For the other half there was eager demand, partly, no 
doubt, on behalf of stags, but partly also on behalf of those 
who appreciate the debenture stock as a good security, likely 
to improve in price. The company’s shares strengthened a 
little, on this illustration of the public’s willingness to support 

addition, there is the success which Mr. Marconi claims 
to have achieved in rendering secret the transmission of mes- 
sages by wireless over, at present, a limited distance. Pos 


sibly, too,'! our references to the likelihood of further 
subsidiaries being floated in the near future—the shares in 
which are likely to be offered to holders of the parent com- 
pany—served to promote a little mild optimism, though the 
attitude of the shareholder can also be well understood who 
is rather inclined to sell his present holding in order to trans- 
fer into the company’s new debenture stock. 

Cable stocks and shares are not affected by the important 
claims put forward with regard to secrecy by the wireless 
systm. There is little alteration in tthe leading cable stocks and 
shares; the strength of the market remains unimpaired. New 
York exchange movements have had the effect of forcing up 
prices of American and Canadian industrial securities to the 
extent of several dollars. -Holders on this side of the Atlantic 
who still, retain such. investments can now command good 
prices for their stocks, and it may be to their advantage to 
look into the matter with a view to exchanging these into 
something else that pays better on the money. Chile Tele- 
phones and Oriental ordinary have gained 2s. 6d. and 1s. 3d. 
respectively. 

Rubber statistics moved in the direction hoped for by the 
holders of rubber shares, and prices in the market are gener- 
ally steady, without there being, however, any such repetition 
of activity as characterised the rubber share market towards 
the end of last’ month. Talk runs on the probability of the 
raw produce reaching 1s. 3d. per lb. in the near future, but 
against this must be set the fact that a good many rubber 
shares have recently doubled, and more than doubled. in price, 
a consideration which gives pause to the speculative buyer 
who has seen reactions in Stock Exchange markets before. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homst ELEoTRIcITY COMPANIES. 


do. do. do. 44Pref. ... a 4 4 512 6 
Chelsea... 6 6 63 412 4 
City of London ... 615 7 
do. do. 6 per cent. Pref.... 6 6 23/- — 644 
County of London exe oss 8 8 1/6 611 4 
ngton 
London Electric... 4 817 6 
do. do. 6 per cent, Pret... 6 6 5 _ 517 1 
Metropolitan... 64 678 
lo. 4% per cent. Pref... 44 43 4 _ 512 6 
8t. James’ and Pall 9% 611 6 
South London... ¥ 4 - 700 
South Metropolitan Pref. .. 7 — 618 0 
Westminster Ordinary .. .. 10 10 690 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. ... 6 6 162 517 6 
do. 768 
Chile Telephone ... 9... see ave 6 6 6 +% 416 0 
Cuba Sub. Ord. ... ooo 7 7 812 4 
Eastern Extension 1 +% 627 
Eastern Tel, Ord, o wo 1 6 8.0 
Globe Tel, and T. Ord... .. 10 10 1 627 
0. do. Pret, 6 6.5 0 
Great Northern Tel, .. .. 2 22 28 717 2 
Indo-European .. « 1 10 54 — 710 
Marconi... eco ore 16 2 69 6 
Oriental Telephone Ord. & % 10 
United R. Plate Tel. ... os 8 8 7 *516 0 
West India and Panama wo — Nil 
Homes Rais, 
Central London Ord. Assented 4 67 619 
Us District ... ove Ril +1 
to. do. Nil Ni Nil 
ForREIGN Trams, £0, 
Anglo-Arg. Trams, First Pref. en | a 7u 9 
do. .. Nil 619 8 
do. do. 6percent. Deb.... 6 5 -- 622 
Tractions... ese Nil Nil 47xd +? 810 2 
British Columbia Elec. Rly. Poe. ... 5 5 164 - 699 
do. do. Preferred ... 5 98)/- 66 _ 726 
do. do. Deferred 8 194/- 14h +3 63 
do. do. Deb. ... os 73 _ 616 6 
Mexico Trams. 6 percent. Bonds .. Nil Ni 72 7110 
do. do.6 percent. Bonds .. Nil Nil ~ Nil 
Light wo wo BB Nil 
do, lstBonds .. . 6 7146 
MANUFACTURING COMPANIES 
Babcock & Wil: BB 8} 418 6 
British Aluminiam Ord. a = mes 169 —1/-- 619 5 
British Insulated Ord. ... ooo 44/6 6 14 10 
do. do. 5 percent. Deb. - 6 56 64 - 716 4 
Electric Construction ... .. 0 10 live = 717 0 
English Blectric ... ave 8 6 15/0 670 
do. do. Pref. ... ove ooo 6 6 18/3 = & 8 0 
Gen. Elec. Pref. ... ooo 6h «68 21/9 —6d. 519 6 
ey — = a 
do. _ ose “a a 6 210 
Met,-Vickers Pref, 8 dye + vs 6 ll 6 
Telegraph Coo. .. - 418 6 
* Dividends paid free of Income Tax. 
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ELECTRICITY IN 


MINES. 


First Annual Report of the Secretary for Mines, 1921. 


Tue first report of the Secretary for Mines appointed 
under the Mining Industry Act of 1920, and embodying 
the annual report of the Chief Inspector of Mines, has 
recently been issued, the price being 6s. 6d. For such 
an important publication, in which the general public 
are interested—seeing that-for the last few years the 
mining industry has been in such a state of ferment— 
we think it would have been a wise policy to have sold 
the book at a price which would have brought it within 
reach of the man who, while interested, is not sufficiently 
so to spend 6s, 6d., especially in these days. He would 
at least learn something of the truth of the “‘ control ”’ 
of coal mines, which might give him cause to think 
about what would have happened under ‘* nationalisa- 


tion’’; as Mr. Bridgeman informs us, it cost the tax-. 


payer no less than £34,600,000. Under control, all 
the money received from the sale of coal went into a 
pool, the miners’ wages were guaranteed, and while 
prices remained high everything went splendidly; but 
the Government could not keep prices up, and, as Mr. 
Bridgeman says, the ‘‘ sudden depression of trade com- 
pletely upset the economics of the industry. A credit 
balance on the whole of the industry, after payment of 
wages, royalties, and other costs, of nearly £13,000,000 
in the quarter ending September, 1920, was changed 
in the quarter ending March, 1921, to a loss of over 
£16,600,000.’’ It was because of this credit balance 
of £13,000,000 that the miners came out on strike for 
more wages, yet in six months, such are the vagaries of 
the mining industry, that not only had the £13,000,000 
been lost in selling coal below cost price, but, in addi- 
tion, a further £16,600,000, or a total of £29,600,000. 
The miner thinks, and is even told by his leaders, 
who ought to know better, seeing that they profess to be 
experts in the mining industry, that all the “‘ profits ”’ 
go into the coalowners’ pockets, who spend it on them- 
selves. The fact is, however, that the greater portion of 
the revenue derived from the sale of coal goes back into 
the industry for plant and development and to make up 
for losses in bad times. Hence, looking at the question 
from this point of view, it is easy to see what would 
happen under nationalisation or the miners’ ‘‘ pool,’’ 
for which foolish idea the miners came out on strike 
on April Ist, 1921, and remained out for three months, 
and by withdrawing the ‘‘ safety ’’ and pump men caused 
untold damage to the mines and their own livelihood, 
from which the country and the miners themselves are 
still suffering. 

Regarding the search for oil in the United Kingdom, 
which was undertaken by the Government, we learn 
that eleven bore holes were put down in different parts 
of the country, and resulted in the obtaining from one 
hole at Hardstoft to the end of December, 1921, of 932 
tons of oil. The others all proved blanks, and have 
been abandoned. Nothing, however, is said of the cost 
of these borings, or the value of the oil found, both 
of which items it would be of interest to know. 


On the question of health and safety in mining, it is 
satisfactory to learn that ‘‘in the ten years ending 
1920 the proportion of persons killed in mines to the 
number employed was smaller by nearly a half than 
the proportion for the ten years ending 1882’; but in 
spite of regulations the divisional inspectors, after 
examining the records of the accidents during 1921, 
have expressed the view that no less than one-third 
could have been prevented by observance of the regu- 
lations or reasonable precautions. Scientific research 
is being carried on in collaboration with the Depart- 
ment of Scientific and Industrial Research and the 
Medical Research Council through various committees. 
There is also a department for testing and approving 
safety appliances and explosives and analysing samples 
of air, dust, &c. Under this head it is interesting to 


note that fourteen new types of electric lamps and five 
modifications of approved types have been tested, and 
thirteen have been recommended for approval. Few 
of the new types of electric lamps, however, have shown 
any novel departure from existing types, but in three 
instances attempts have been made to increase the light- 
giving power of the lamps without unduly increasing 
their weight. The method adopted in two cases was by 
an increase in the voltage of the battery, while the third 
employed two bulbs in parallel. 

With regard to H.M. Chief Inspector’s report relating 
to the use of electricity in mines, he refers to the intro- 
duction of storage battery locomotives which have been 
installed at eleven coal mines and three metalliferous 
mines. The use of these locomotives is subject to the 
consent of the Secretary of Mines, who may impose 
special conditions to meet the circumstances, and each 
application for such consent is considered upon its 
merits after inspection of the proposed place of use and 
examination of the intended equipment. There is 
without doubt a distinct field of usefulness for the self- 
propelled tractor as a feeder to the main haulage system. 

Another interesting application of transportable 
electric storage batteries is their use for driving 
rotary electric drilling machines at the working face. 
The batteries also supply power for their own transport 
between the place of use and the re-charging station. 

Out of 3,045 coal mines in the United Kingdom and 
ireland, electrical power is installed at 1,570 mines, as 
well as at 57 mines under the Metalliferous Mines Act. 
At the former the capacity of electric motors in use in 
1921 reached a total of 1,148,103 h.p., and at the latter 
18,581 h.p. The following table shows the aggregate 
h.p. of electric motors in use for different purposes :— 


ToTaL H.P. IN Use at MIngs. 


Underground— 1921. 1920. 
Haulage = 261,358 257,049 
Pumping... 297,901 279,612 
Portable machinery 64,406 62,214 
Miscellaneous A 21,240 19,993 

644,905 618,868 

Above ground— 

Winding 62,665 52,965 
Ventilation 84,543 80,309 
Haulage dia 50,959 47,411 
Coal washing and screening 83,686 77,783 
Miscellaneous 221 345 203,486 
Total 503,198 461,954 

Grand Total ... 1,148,103 1,080,822 


Coal-cutting. machines were in use at 776 mines in 
1921, against 760 in the previous year. The tota) aum- 
ber of machines in use was 5,259, as against 5.071 in 
the year 1920. Of these, 2,257 were driven by elec- 
tricity, leaving 3,002 driven by compressed air, for the 
year 1921. In the previous year the figures were 2,153 
electrically driven and 2,918 driven by compressed air, 
so that out of 188 machines introduced in 1921 104 
were electric machines. The total quantity of coal cut 
by the machines amounted to 23,039,705 tons, against 
30,194,306 tons in 1920; but, of course, in 1921 there 
was a three-months’ stoppage of all work. Unfortu- 
nately, the report does not give separately, as in 
former years, data for the various machines driven 
by compressed air or electricity, so that we are unable 
t> state the quantity of coal obtained by the electrically- 
driven machines compared with that obtained by com- 
pressed air-driven machines. 

There were 268,538 electric safety lamps in use in 
1921, as against 245,000 in the previous year, a sure 
indication of the growing popularity of the electric 
lamp. That this is gradually taking the place of the 
oil flame lamp is shown in the fact that 605,566 oil 
lamps were in use in 1921, as against 635,127 in 1920, 
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or nearly 30,000 less, whereas the electric lamps 
increased by nearly 23,000. An electric device for the 
detection and measurement of the quantity of gas has 
still to be discovered, but if a really satisfactory and 
portable apparatus could be found, it would mean the 
end of the oil flame lamp. 

During 1921 there were, unfortunately, four fatal 
accidents to workmen caused by electricity—three on the 
surface and one underground. This is the lowest on 
record for accidents below ground, which is a very satis- 
factory improvement in this respect, and we sincerely 
hope that the next report will not contain any. In 
addition to these, however, electricity was a contributing 
cause in one accident resulting in the death of a pump 
attendant, who suffered severe burns by an ignition of 
fire-damp in a haulage engine-house at the top of a dip 
tunnel. The gas appears to have been ignited by the 
break-flash at the contacts ofa protected type tramway- 
pattern controller, which was not designed so as to 
prevent open sparking. 

Two boys—one 10 years of age, the other 16 years of 
age—were killed by electric shock in two separate acci- 
dents while trespassing. One climbed a stove pipe out- 
side a motor-house and came in contact with the bare 
conductors carrying alternating current at a pressure 
of 3,000 volts. The other climbed a steel lattice mast 
carrying 11,000-volt alternating current. 

In the other four returnable cases of accident, the 
first was due to a binding wire having cut through the 
insulation of cables connecting a pole line with switch- 
gear at the pit-head. The deceased stood upon an old 
coil of wire rope and took hold of a stay wire attached 
te a wood pole, which carried an overhead line at 
440 volts, 3-phase.. The loop of the stay wire 
made casual electric contact with a small lightning con- 
ductor running down the pole, which, unfortunately, 
was broken between the point of contact with the stay 
wire and the ground, whilst the upper part was in 
contact with the binding wire before mentioned. The 
neutral point of the 3-phase system was not earthed, but 
the distributed leakage sufficed to provide a return 


path for the current through the man’s body. Thus, 
through an unfortunate chain of circumstances a valu- 
able life was sacrificed. In the second case a collier 
was walking along the railway track and became 
entangled in a broken wire forming part of an over- 
head circuit for lighting the track. The wire was bare 
copper, and served to connect lamps in pairs between 
two phases of a 460-volt, 3-phase circuit with earthed 
neutral point. In the third case a chargeman sinker 
was preparing to replace lamps in a “‘ bonnet ’’ fitting 
suspended in a shaft, when he received a fatal shock 
either by touching an imperfectly-insulated joint in the 
conductor leading from the fitting to the shaft cable, 
or from the unearthed metal hood of the fitting, which 
may have been live by reason of the defective joint. 
The control switch provided in the banksman’s cabin 
may have been turned on inadvertently, or it may not 
have been..turned off. In the fourth case a labourer 
was assisting in the erection of a switchboard, parts 
ot which were in use controlling the supply of electricity 
from the power station. He was set to work by one 
of the erectors in a cubicle containing an unprotected 
live terminal with which he appears to have come in 
contact while withdrawing from the cubicle after com- 
pleting his work. An electric arc was set up between 
the terminal and the walls of the cubicle, and the de- 
ceased suffered severe burns to which he succumbed 
next day. His instructor appears to have been ignorant 
of the risk incurred. The system was 3-phase alter- 
nating current at 11,000 volts. One can scarce believe 
in these days of high-pressure current that any one 
working near or with high-pressure apparatus would 
be ignorant of the dangers or risk of fatal accident in- 
curred by coming into contact with it. 

These accidents, however, show how necessary it is 
to avoid anything of a flimsy character, to see that 
everything is perfect, sound, and solid in construction, 
and, most of all, to see that men working with electrical 
apparatus really understand something of what they 
are doing, and of the risk and danger of electric 
shock. 


ESTIMATING OFFICE ORGANISATION.—II. 


By - Major J. C. CONNAN. 


Art the present moment, when competition is so keen 
throughout the world, too much attention cannot be 
given to the estimating office, where a mistake is much 
more likely to seriously affect the profit on the job than 
a mistake in the erecting department. 

An estimate at the best of times is bound to have a 
number of uncertainties in its composition, but for the 
moment neglecting these it may be said that the 
accuracy of an estimate will depend on three things :— 
(1) The engineer making the estimate (this includes the 
cost clerk if this work is not done by the engineer), (2) 
the tools he uses, and (3) his surroundings. 

The Engineer.—Little need be said about his qualifi- 
cations. He should be technically trained, and should 
have had practical experience in erecting the class of 
material for which he will estimate. He should be 
given the opportunity of seeing the work erected for 
which he has estimated, and enabled to analyse the final 
cost of the job when completed. The latter point is 
extremely important, as it enables him to see where he 
has made mistakes and too allow for them in future 
estimates. The final cost sheets, which should also in- 
clude the net quantities of material supplied to the job, 
should always be checked against the estimate by the 
chief engineer or manager, as the case may be, and 
should serious discrepancies be found, an explanation 
asked for from the engineer. This introduces a healthy 
feeling of control into the office, and stimulates keen- 
ness in the work, Much time is lost in most offices due 
to unpunctuality, and as a result a considerable amount 


of overtime becomes necessary, a most unsatisfactory 
state of affairs, as work done under these circumstances 
is usually full of mistakes. However, it is of-little use 
to insist on punctuality amongst the junior engineers 
if the day’s mail is not opened before 10 o’clock. The 
manager should be in his office at least an hour before 
the general opening hour, and should have in that time 
gone through the mail and sorted out the work for each 
engineer. This should be on their desks by the open- 
ing hour, and a quarter of an hour afterwards a short 
conference between all engineers and the head should 
be held to discuss along what lines special estimates 
should be made, as well as any other points arising out 
of the letters. 

It would certainly increase the keenness of the engi- 
neers if they were given a percentage on all successful 
orders resulting from their estimates. The estimating 
and erecting staff in most offices are in an inferior posi- 
tion to the salesmen in this respect. Their responsi- 
bility is very much greater, for a mistake on their part 
is of much more serious consequence to the firm than 
almost any mistake which a salesman can make, repre- 
senting in the first instance a loss of actual £ s d, but in 
the second only a loss of potential £s d. This should 
be recognised by some encouragement in the manner 
suggested above. 

Tools.—This is a general term to include all the appli- 
ances, &c., which the engineer finds necessary in the 
preparation of an estimate. It includes such things as 


pocket books, tables, drawing instruments, scales, slide _ 
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rules, cycle meters, &c., which all should be of first-class 
quality, and should be of such a size as to meet most 
readily the engineer’s needs; printed data sheets, esti- 
mate forms, self cost sheets, labour constants, &c., as 
well as the typist (who must be considered as 
an accessory), a most important and very often un- 
satisfactory member of this group. As regards the last 
item, the typists’ office is usually run separately from 
the other offices, the engineer sending for one when re- 
quired. Unless the head of this office is of strong per- 
sonality, it will often be found that a good deal of 
favouritism goes on, and that as a result certain of the 
typists will be underworked, with a consequent rush in 
the work of others. Till the universal use of the dicta- 
phone comes about, this trouble will never be entirely 
eliminated, but much might be done by efficient control. 

The general effect of an estimate on the prospective 
customer depends to a very large extent on the manner 
and neatness with which it is typed, and too much atten- 
tion cannot be given to this side of the work. 

It will frequently be found that a customer’s inquiry 
does not contain all the information necessary to enable 
an accurate estimate to be prepared. To avoid unneces- 
sary delay and correspondence, a data sheet should at 
once be sent when this is found to be the case. This 
data sheet is nothing more than a printed list of ques- 
tions, the answers to which will enable the engineer to 
work out a definite estimate, and in the case of 
specialised plant, such as rolling mill plant, colliery 
winding gear, &c., exact answers are exceedingly 
important. It is advisable to make the data sheet 
a little more than a bare list of questions, and a few 
notes added to explain exactly what type of answer is 
required to each question will often be found extremely 
useful. 

In order to eliminate the possibility of omitting items 
in the preparation of an estimate, printed estimate 
forms should be used. 

This will involve a fairly comprehensive list of forms 
depending on the class of work done by the firm, but 
will be found to be worth the expense not only in avoid- 
ing mistakes, but also in saving the time the engineer 
would spend in writing out the particulars on a blank 
form. The printed form will naturally include more 
items than are likely to be required on any one estimate 
in order to allow for possible alternatives, but the blank 
spaces so left will not be found to introduce any dis- 
advantages. Whether the pricing is done by the engi- 
neer himself or by a self cost clerk, self cost sheets are 
absolutely essential. These are ordinary price lists, 
most convenient in loose leaf form without technical 
data, but with the firm’s actual self cost ex their works, 
arranged according to size or type as the case may be. 
They should be kept rigidly up to date, newly typed 
lists being used to replace any altered sheets, to avoid 
mistakes in written figures. Many firms use price lists 
subject to a discount. This necessitates a calculation 
every time a price is required, with a consequent possi- 
bility of error and a loss of time. 

The estimation of the cost of labour on a job is a 
fruitful source of error in an estimate. Almost every 
engineer has his own methods, and seldom will two esti- 
mates for the same work be the same. The difficulty no 
doubt in the estimation of this item has also been 
greatly added to during the past war years by the con- 
tinually fluctuating rates of wages. In order to reduce 
these uncertainties to a minimum, and to introduce into 
the estimation of labour costs an element of standardi- 
sation, the author has prepared ‘a number of ‘‘ Labour 
constants.’’ These have been used, to some extent, in 
the building trade for many years, but have not, as far 
as can be ascertained, been employed on electrical work. 
They consist of a series of figures representing the time 
in hours rquired to do a certain unit of work, such, for 
instance, as running 100 yards of cable or fixing on 
foundations a 10-h.p.:motor, but under certain specified 
standard conditions. This form of estimating neces- 


sitates a special column for labour costs on the estimate. - 


form, and may take up a little more time, but by allow- 


ing modifications to the standard time for conditions 
other than standard, reduces the element of guesswork 
very considerably. 

Whether the estimate should be independently checked 
or not is a point about which there has been considerable 
debate. 

For a small firm it would appear to be more satis- 
factory, and would also be less expensive to concentrate 
the whole of the responsibility for the estimate in the 
hands of the engineer rather than divide it between the 
engineer, cost clerk and checker. The engineer usually 
can devise methods for rapidly checking through his 
estimate, and he should also be greatly helped in this 
respect by the analysis of the past orders secured. But 
when the amounts involved are very considerable—and 
this is mostly the case with large firms—it is extremely 
desirable to have the estimates independently priced 
and independently checked both for quantities and 
price. This naturally adds to the expense of getting 
out an estimate, and also introduces a certain amount 
of delay in sending it off, but avoids serious errors in 
the price put forward. An instance of the importance 
of checking recently came to the notice of the author, 
when an error of £17,000 was made in a tender, and 
not found out till after the work was in hand. This 
amount would have paid the staff of the whole estimat- 
ing office for 10 years, or the salary of a checker for 
the best part of his lifetime. 

Of tools in general there should be no shortage. They 
should be provided by the firm, so that there will be no 
necessity to borrow this, that, or the other thing from 
one of the other engineers, and although most engineers 
worth their salt usually provide themselves with every- 
thing they are likely to need, it should not be left to 
them to do so. 

Surroundings.—The estimating engineer is essenti- 
ally a brain worker, and as such everything which will 
distract his attention or reduce his power of concen- 
tration should be avoided. 

His desk and chair should be comfortable, his room 
silent, warm, well ventilated, and above all well and 
correctly lighted, his tools readily accessible to his hand. 
In the author’s estimation this necessitates a separate 
room for each engineer. This may sometimes be difficult 
to arrange, but it is not necessary that the room should be 
large if the above requisites are provided. An engineer 
is an individual, and can work best under conditions 
peculiar to himself. These he can provide for him- 
self without interfering with the working conditions of 
anybody else, if he has a room of his own. 

Estimating in the past has frequently been a system 
of glorified guesswork. This should not be so. An 
effort has been made above to show how much greater 
certainty may be introduced into the preparation of an 
estimate, enabling closer prices to be put. forward. 
Some may contend that the methods suggested are 
unnecessarily expensive, but even if this should be 
found to be the case, it would be more than offset by 
the larger amount and greater accuracy of the work 
which each engineer could turn out. 


X-ray Research.—Manchester will shortly be in the proud 
ane of possessing the most up-to-date and powerful 
-ray department in the the Daily Dispatch. 
Some time ago the Mancheste Infirmary received a 
donation of £5,000 for the pur of equipping the new 
X-ray department, which will be formally opened on 
November 18th by Sir Humphry Rolleston, president of the 
Royal College of Physicians. By 1913 the X-ray, massage, 
and electrical work of the infirmary had increased to such 
an extent that it became almost = yey to cope with it. 
Twelve — ago it was decided utilise the whole 
floor of the teaching block. alterations 
ve since taken place, and the department has been 
equipped with the latest and most powerful apparatus. It 
will now be able to undertake every form of X-ray diagnosis 
and treatment. Cancer research with X-rays is also carried 
out in this department under.a special committee. A special 
feature is the fully-equipped demonstration room, where 
students and doctors will eS able to see cases under 
— without in any way interfering with the routine ° 

wor: 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


INAUGURAL ADDRESS, by FRANK GILL, 0.B.E., President. 


(Abstract.) 


Tue INsTITUTION. 


Tue Institution is in point of numbers now the largest engi- 
neering Society in the British Empire, the total membership 
at the commencement of this session being 10,461 and the 
increase during the past twelve months 867. Membership is 
becoming more recognised as a qualification, and the Royal 
Charter gives an added dignity and prestige. I do not hesi- 
tate to call for ungrudging service to the Institution from all 
its members, certain that if each will actively realise that 
the Institution is his Institution, its powers of and opportu- 
nities for useful service to mankind will be greatly enlarged. 


TEOHNICAL EDUCATION. 


As one illustration of service, the new Technical Education 
Scheme may be mentioned. The Board of Education has 
sought the assistance of the Institution in its management 
of technical education in England and Wales; accordingly, 
a Joint Committee, on which the Board of Education and 
this Institution are equally represented, will be responsible 
for the curriculum in electrical engineering at such schools 
as elect to join in the scheme, for certifying the satisfactory 
nature of the schools and the final examinations; the certifi- 
cates and diplomas issued to successful candidates will be 
signed on behalf of the Institution, the Board of Education, 
and the school. Apart from service on the Joint Committee, 
cases will certainly arise where members can help by showing 
interest in those schools which adopt the scheme, by gifts of 
apparatus and plant, by facilitating visits of students to 
works, by finding work for the students, and by criticism 
of the course of training, so as to make it really adapted 
for ee out men best equipped for their work in the 
world. 

It is tremendously important that, during their course 
of study, students should get first-hand acquaintance with 
actual commercial conditions, both as regards the conditions 
of work and acquaintance with the workers. Managers (it 
is becoming an anachronism to speak of ‘‘ employers "’) ought 
to feel it a duty to make temporary vacancies for such stu- 
dents, realising that as hereinafter they will require ade- 
— trained men from the schools, so in the meantime 

ey also must do their share in the educational scheme by 
providing facilities impossible to the schools, but possible 
to industry. I make a very earnest appeal to all those mem- 
bers of the Institution who are in positions enabling them 
to influence either opinion or practice on this matter, to 
make a point of doing what they can to meet this need. 
During my time I have had a considerable number of men 
direct from the universities and colleges, and I do not recollect 
a single failure. But I do not remember an instance of a 
student being familiar with the economic aspect of engineer- 
ing studies, nor of one who had any idea of how to tackle 
a problem of engineering economics. Yet that question of 
economics is the fundamental problem of the engineer; the 
time at the schools is very fully occupied, but engineering 
economics ought not to be left untouched. 


ELectrricaL COMMUNICATION. 


Other things being equal, the nation best equipped with 
the means of production, communication, and transportation, 
will enjoy a at advantage in the race for commercial 
supremacy, and perhaps also in the search after national well- 
being. It follows, therefore, that a great responsibility is 
laid on those to whom is entrusted the means of communica- 
tion, or who control those means, particularly so because it 
is at last generally recognised that competition is not an 
aid to efficiency in this business. In return for the grant of 
facilities to carry on its work, each grantee authority must 
ultimately recognise its duty to the public and must dili- 
gently and actively search out new means and facilities and 
also set about educating the public with regard to their need 
for communication. Efficient communicaton is the life blood 
of commerce and of national and international understanding 
and amity. 

The passive attitude of merely satisfying public demands 
= be abandoned and an aggressive attitude take its 
place. 

The assumption that lack of profit-earning robs a Govern- 
ment of the stimulus enjoyed by a public company; also that 
a Government department should not earn any more monev 
than is necessary for it to be self-supporting, are both 
fallacious. Only let it be realised that communication means 
something real—that it is a tool for the benefit of the nation, 
a necessity—and who is more vitally interested in obtaining 
the fullest possible utilisation of that necessity than a Govern- 
ment? The, stimulus of profit-earning to produce develop- 
ment. is small compared with the stimulus which comes to 
a public department as trustee for the nation. 

But it seems also wrong to reason that a Government de- 
partment should not earn something more than just enough 


merely to pay its way. With a large staff it is unhealthy 
that the idea should prevail that profit-earning is of no ac- 
count. ° Without a surplus of income over expenses, there is 
no margin for unforeseen contingencies; service trials and 
research are likely to be adversely acted upon, and capital 
will be raised with greater difficulty. Further, there seems 
no reason why a Government should not include in the rentals 
a sum plainly intended to be a contribution towards revenue ; 
it is ditficult to see any reason why it is permissible, for the 
purpose of raising revenue, to tax, say, food, but not tele- 
phones, or why it is proper to make a considerable surplus on 
postage, but not on telephones. It would seem that the correct 
course is for the Government, if it operates the telephones, 
to raise from them something towards the National Revenue, 
and to pay such a return on the capital invested in the busi- 
ness as to make certain its ability to raise whatever money 
may be required to extend the business. _ : 

The following are some of the alterations in practice, caused 
by recent developments in telephony as they affect long-distance 
or through communication. 

Loading is the deliberate addition of inductance in a cir- 
cuit for the purpose of increasing the distance over which 
satisfactory speech is feasible. = 

[Curves were exhibited by the author to indicate the results 
of loading and its effect on the cut-off frequency and upon 
the velocity of propagation of cable circuits]. i 

So far as open lines are concerned, the reactions on the 
general plant caused by loading are that a higher class of 
construction, including transposition, and maintenance is 
required to avoid cross-talk and to keep up the insulation, 
for loaded lines are much more susceptible to reduction in 
transmission efficiency due to lowered insulation than are 
non-loaded lines. - With poor maintenance it may well be 
that the number of days in the year during which the im- 
provement due to loading is gained is not sufficient to pay 
for the cost of loading. } 

This condition of constantly maintained high insulation 
applies also to loaded cable lines, but, high insulation being 
comparatively easy to achieve in cables, little reaction is caused 
by this. The increased cross-talk caused by loading has, 
however, caused real difficulty, which has been overcome by 
great advances in the cable art, not only as regards the con- 
struction of long-distance cable in the factory, but also as 
regards the jointing of the wires in the field, both these being 
intended to secure such freedom from unbalance between cir- 
cuits as will obviate cross-talk. Further, the effect of variables 
is not necessarily local; that is to say, a defect in one place 
may be felt a long way off in a section where no defect 
exists. 

Repeaters are devices which relay the received current, 
but they have many important functions besides the ampli- 
fying one, and the reactions on telepone practice, due to the 
advent of the practical telephone repeater, will be of very 
special importance. 

While the three types can be employed on either open 
or cable circuits, the four-wire type is economically more 
suited to cable circuits; and since the gains obtainable can 
be made so high as to render the line loss zero between the 
terminals of the 4-wire section (which cannot be achieved 
by any other type) it is economically possible to employ this 
type of circuit in cable for distances up to 1,000 miles—per- 
haps further—and so it is pre-eminently suited for groups 
of long-distance lines carrying heavy traffic. 

Whenever repeaters are employed in any line they must be 
located at the right positions determined by engineering con- 
siderations alone and not by political ones. It might, for 
example, be correct for a line to run through Limburg on 
which there would be a repeater in Holland, but no appre- 
ciable length of line in that State. In any such case the 
networks at the repeater in one country must conform to the 
lines situated in other countries. ; 

The gain given by the repeater [which the author illustrated 
by means of curves] must be adjusted to. and suitable for, 
the type of line with which it is to be used; a repeater is not 
a universal article which can be attached to any line regard- 
less of its make up. 

What is the overall result in transmission when employing 
a long line in which copper and repeaters both contribute to 
the effective transmission of speech—what, in fact, is the 
transmission afforded over the whole system? Fig. 1 shows 
frequency/attenuation curves for a non-loaded open copper 
wire line 3,400 miles (5,472 km.) long. The curves represent : 
(a) actual measurements on the line when using repeaters of 
a type designed for and suited to the line; (8) computations 
based on using imaginary repeaters giving uniform gains at 
all frequencies; (c) actual measurements when using repeaters 
suitable for other types of line, but unsuited to this one. 
The line includes 12 repeaters in tandem, and curve A shows 
that the specially designed repeater in conjunction with the 
suitable line gives a fairly uniform overall loss, approximately 
10 standard miles, between the frequencies of 400 and 1,800. 
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On the other hand, curve B shows that the theoretical uni- 
form-gain repeater, if used, would give a frequency/gain 
characteristic of a very undesirable kind which would greatly 
increase the frequency distortion. Lastly, curve Cc shows 
that a repeater suited to the character of one line, if used 
with another line to which it is unsuited, may give overall 
transmission of a highly unsatisfactory nature. ; 
Since it is not yet practicable to transmit all frequencies 
equally, it is evident that some sort of a compromise must 
be made; and if a line is composed of several sections, on 
each of which a different compromise had been made 
final through result may be less satisfactory than need be, 
solely because the compromises contain no unity of treat- 
ment. 
When repeaters are in operation, they must maintain con- 
stant the gains to be given out or there will be serious effects 
on the speech. If the gains fall off by 2 per cent., the net 
result will be an increase of 23 per cent. in the loss in the 
line. Should the gain on each repeater fall by 7.5 per cent. 
the final net loss would be an increase of 84.5 per cent., so 
great that probably the line would become unworkable. These 
examples show the importance of uniformity of construction, 
uniformity of maintenance, and uniformity of operation. The 
examples are rather understated than exaggerated. 
Fortunately, the design of repeaters has been carried far 
enough, so that, if correct design is employed and if certain 
regulations for operating reutine and maintenance are 
followed, the gains can be held steadily; but among_ those 
routines are tests which determine when the useful life of 
an amplifying element, a vacuum tube, has ceased, and the 
required constancy in gain can ony be held if all repeater 
stations are operating to the same routine, employing the 
same technique and under the one control. If it were possible 
to foresee all possible combinations and emergencies, it would 
doubtless be possible, though not economical, to establish 
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routines covering all cases requiring attention; but the only 
commercial solution lies in unity of control of the line 
from beginning to end. It is no longer necessary to 
sacrifice the quality which can be obtained on open-wire 
circuits by loading them in order to. reduce the attenuation 
—this reduction can be effected by repeaters. Long, heavy, 
open-wire lines are not now loaded at all, but are repeatered, 
resulting in improved articulation, and the increased speed 
of propagation avoids echo trouble, which only became in- 
sistent because of the more powerful effects derived from 
repeaters. -With cable circuits, on the other hand, loading 
cannot be abandoned since it is necessary for the reduction 
of frequency distortion, but the tendency is towards lighter 
loading so as to raise the speed of the circuit, thus reducing 
the echo trouble which, because of the reduced speed arid the 
great electrical length of loaded cable circuits, demands most 
careful consideration. 

Carrier circuits have recently been put into commercial 
service, the new system having been added to the well-known 
methods of superimposing phantom telephone and composi- 
ting telegraph circuits. Special treatment is needed in the 
construction and maintenance of carrier lines and equipment, 
and because the equipment is expensive such lines must be 
of considerable length in order to be economical. 

As an illustration of the advantages to be gained by using 
the latest development, the following may be quoted: On the 
New York-San Francisco line the circuits are of open wire 
from Harrisburgh to San Francisco, about 2,500 miles (4,050 
km.) direct distance apart. On four conductors on this route 
the loads carried are :— 

2 physical telephone circuits, 

1 phantom telephone circuit, 

4 earthed telegraph circuits, and 


a@ varying number of carrier telegraph circuits ranging 
from 6 to 20. ; 

Two of the sections on this route in detail are: 
(a) Between Chicago and Omaha, fig. 2, 450 miles (729 km.) 
direct distance apart, four open-wire conductors carry :— 

2 physical telephone circuits, 

1 phantom telephone circuit, 

4 earthed telegraph circuits, which can be worked either 

l-way or 2-way at will, 

20 2-way carrier telegraph circuits. 


27 total circuits on 4 wires. 


(b) Between Chicago and Pittsburg—450 miles (729 km. 
apart—eight open-wire conductors carry :— i 


4 physical telephone circuits, 

4 halves of phantom telephone circuits (equivalent to 2 
circuits), 

8 earthed telegraph circuits which can be worked either 
l-way or 2-way at will, 

37 2-way carrier telegraph circuits. 


51 total circuits on 8 wires. 


On another route between New York and ‘Philadelphia— 
90 miles (145 km.) apart—two conductors in cable carry, 
though not by carrier circuits :— 

1 physical telephone circuit, 
30 special signalling circuits. 
81 total circuits on 2 wires. 

From Chicago to Omaha or from Chicago to Pittsburg the 
direct distances are about the same as from Paris to Berlin, 
from Paris to Marseilles, or from London to Milan. From 
New York to Philadelphia is about the same distance as 
between London and Birmingham. 


Chicago(Morrelt Park) 


‘Repeaters 
a 
Omaha Davenport 
Two open wite 
circuits 
Conductors = 
0-165 inch 
copper 


NOTE :- 0-165 inch= #2mm «435 b. 
ber wire mile N°3 BWC. 


Fie. 2.—Cxicaco-Omana Carrier Line 


At present there are in actual service in the United States 
the following miles of carrier route and channel :— 


Miles of route. Miles of channel. 


Carrier telephone... 4,776 16,576 
Carrier telegraph 10,919 78,870 
Totals 15,695 95,446 


Interference, meaning the reactions which occur between 
weak-current communication circuits and heavy-current 
light, power and traction circuits, is assuming increasing 
importance. 

It must be recognised that the industries—involving the 
telegraph, telephone and railway signalling systems as rep- 
resentative of the light energy group, and the lighting, 

wer, railway and tramway systems as representing the 

avy group—are both of them necessary to the well-being 
of the world, and they must learn to live together har- 
moniously and to avoid or mitigate the otherwise ' serious 
reactions between their respective circuits. It must also ‘be 
recognised that in grappling with this difficult problem there 
cannot be, and ought not to be, any claim by either side for 
priority of protection or preferential treatment. 

There is only one sensible solution. Let the engineers of 
the two industries first get together, unfettered by any par- 
tisan tie, to seek the best methods of getting rid of the 
trouble, and after those best methods have been found, on 
the basis of the least total cost, then, and only then, let the 
question of settling the apportionment of cost as between 
the interests be taken up. 

Possible Improvements.—Heretofore a long-distance tele- 
phone line was @ relatively simple structure, but it is no 
longer possible to consider maintenance of each part solely: 
as a sectional mafter—what is done at one place may cause 
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serious reactions at another, and the line as a whole must 
be considered. We can now, therefore, obtain certain 
advantages in the construction of through lines, but only uf 
we are willing to give the attention necessary to secure 
them. The benetits are :— 

Great imcrease in the distance over which communication 
can be given. J 

Great increase in the number of channels of communica- 
tion, telephone and teiegraph, which can be provided by one 
pair of wires. Wet ; 

Great imcrease in the number of circuits which can be 
placed in cable, numbers such that it would be impossible 
to und space tor them if ail circuits were to be open wires. 

Greatly reduced annual cost of circuits and improvement 
in quality of speech. 

Increased security of service by reason of circuits being in 
capie. 
increased speed of service by reason of greater number of 
circuits. 


The principal points to which attention must be given in 
order to secure the above advantages are :— : 

Definite decision as to the work each line is to do, that is, 
planning in advance. ; 

Vennite stanauraus of performance to be required of the 
complete line.’ . 

Unity of weatment of all transmission matter affecting the 
line over its full length. _ 

Unity of treatment of all transmission matters affected by 
the connecting ot the line to other lines, whether trunks or 
subscribers’ lines. 

Unity of mamtenance control over complete length of the 
line 


Unity of control over repeater gains over the complete 
length of the line. 

Unity of operating control over the whole length of the 
line. 

Education of all sections of the telephone staff in trans- 
mission, maintenance, and operating practices. — It is not 
sufficient for a few engineers in any administration to be 
familiar with these matters. 


American Systems.—The telephone systems of the United 
States are in advance of those operating in Europe. The 
telephone system in the United States now has nearly two- 
thirds of the telephones installed throughout the whole world. 
In that country there are at present over 10,000 companies 
owning and operating over 14,000,000 telephone stations. 
That total number. divides into two broad classes: those 
having sorhe kind of connection with the Bell system, and 
those which have not. Again, the first class divides into 
those known as Bell-owned, and others as Bell-connecting 
with an independent ownership. The telephone statistics of 
the United States are :— 


July 3ist, 1922, 

No. of No. of Per 

Companies. Stations. cent. 

Bell-owned companies om 26 9,223,770 65.0 
Bell - connecting companies 

(independent ownership) ... 9,289 4,520,725 31.8 

Total Bell system .. 9,815 13,744,495 96.8 

Non-Bell-connecting companies 879 452,597 3.2 


Since 1905 the increase in the number of stations of the 
Bell-owned companies has been an average of 410,000 per 
annum. Taking the population of the United States at 109 
millions, there is now one telephone station to every 7.7 per- 
sons, while in the year 1900 there was only one station 
to every 56 persons. Since the beginning of the twentieth 
century, while the population has increased by 45 per cent. 
and the volume of general business (judged by the best data 
available) by 100 per cent., the number of telephone stations 
has increased by over 900 per cent. Again, the investment 
of the Bell-owned companies, which was $180,700,000 in 
1900, had increased by 267 per cent. by 1911, and by 755 per 
cent. by 1921, and then stood at a total of $1,543,865,545, 


say £346,000,000. 

Suse his telephone in that country a subscriber can reach 
out over more than 4,000 miles and can call practically any 
of the 18,700,000 stations referred to, situated in 70,000 cities, 
towns and villages; and the statistics show that the telephone 
communications in that country outnumber the postal com- 
munications by 50 per cent. It is agreed by those best 
qualified to judge that American industry on its present scale 
could not function without the telephone service as they 
know it now. 

While there are many telephones which are not part of the 
Bell system, the great majority (97 per cent.) are part of 
that organisation of companies and, further, with a few 
exceptions those companies which are not part of that system 
are, on thé average, a collection of small concerns. 

ere are five outstanding features in the organisation of 
the Bell system, and they are essential in any effective orga- 
nisation for telephony on an extended scale, namely :— 
. “(1) Local overating organisations, thus making for decen- 
tralisation. These organisations, or companies, possess large 
measures of authority. 


(2) A central administrative direction and control over the 
local organisations. 

(3 A long-distance organisation constructing and operating 
the long lines by which the local organisations effect inter- 
communication. 

(4) Control of the manufacturing organisation. 

(5) A central organisation for scientific research, develop- 


ment of apparatus and technique of construction, mainten- 
ance and operation. 


European Systems.—In Europe, generally speaking, and 
considering the nations separately, we find :— 

(1) An organisation having a central authority with no 
separate local authorities. 

(2) A series of administrative areas charged with the duty 
of maintaining the service under the central authority. 

(3) No one department charged with the duty of through 
business. 

(4) No control over manufacture. 


When we consider Europe as a whole we find :— 

(1) A number, about 40, of self-contained local operating 
organisations each, in the majority of cases, conducting 
local business and a through business within its area, aiso 
that part of the international through business which les 
within its own borders. 

(2) No organisation controlling or co-ordinating the various 
local operating organisations, which yet have to function as 
a whole. 

(3) No means of keeping the separate organisations in 
touch with each other, and no systematic means of adjusting 

erences in matters of daily practices. 

(4) No organisation of any kind which handles and cares 
for the through business as a whole. 

(5) No common agreement as to manufacture. 

(6) No common research, standard practice, or technique 
of construction, maintenance, and operation. There are in 
Europe large centres of population within such distances of, 
and in such commercial relationships to, each other that 
tratlic would be forthcoming did adequate facilities but exist. 
There is no engineering diificulty so far as distance is con- 
cerned, in constructing and “perating lines at commercial 
rates to give satisfactory speech from any part to any other 
part of Europe, but at present the through business is 
meagre in quantity, slow, and inefiicient. Under the present 
conditions, practically the only way in which the nations 
can co-operate in these matters is that, when new lines are 
to be constructed between countries, there is co-operation 
and consultation between the representatives of the countries 
concerned, and occasionally there are international con- 
ferences. But these cannot produce a unified system. 

Given facilities there is traffic waiting to be handled 
between the cities of Europe as between the cities of the 
United States. The opinion of some of those well qualified 
to judge is that the differences in language and customs do 
not constitute a serious bar to international communication 
by telephony, and there are weighty reasons (such as the 
present necessity of improving the relationship between 
nations, in addition to the normal commercial advantages) 
which render it safe to forecast sufficient through business 
to warrant the setting up of a competent organisation with 
the plant necessary to handle the traffic. 


Long-distance Telephony.—There is, however, little likeli- 
of speedy and economical construction and operation of 
such lines as are necessary between, say, London and Stock- 
holm, involving three, or perhaps five, intermediate non- 
interested countries; yet there is nothing fanciful in the idea 
of quick communication between such places. The direct 
distance over land between London and Delhi is about the 
direct distance from Key West, in Florida, to New York, 
thence to San Francisco and thence to Los Angeles, in Cali- 
fornia, over which distance calls can be made regularly. The 
new York-Chicago cable, now in course of construction, will 
have a gross transmission equivalent so great that if a 435-lb. 
(4.2 mm.) open-wire circuit were constructed to that equiva- 
lent it might be 10,000 miles long, enough to connect Paris 
to the telephone system at Seattle in the North-West of the 
United States and leave enough to spare to take care of the 
cable across the Behring Strait. Of course, this illustration 
is uncommercial, but it serves to show that land distance is 
now no difficulty to telephony. 

There are originated at New York over 4,000,000 long-dis- 
tance calls per annum, and in the United States many calls 
are made over lines of considerable length belonging to the 
local companies, and do not.go over the iong-distance lines. 
Similarly, Chicago and Philadelphia each originate a number 
approaching 2,000,000 long-distance calls per annum, while 
such places as Boston, Cleveland, and Pittsburg each 
originate about 500,000 long-distance calls per annum. 

In the U.S.A. there exists a long-distance telephone service 
such as is not known in Europe. And yet there is no reason 
whatever why the service in Europe should not be extended 
in a.somewhat similar fashion; from the fact of its denser 
population and less distant cities, Europe enjoys advantages 
over the United States, and these should make for much 
gee development of the through ‘business than she now 


as. 
Through-telephony in Europe under the present conditions 
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can never be worth the name of a éervice. Each nation is, 
from the telephone point of view, merely conducting a local 
business over 4n area which is not very great; local 
authority, although vitally interested, must at its boundanes 
hand over the conduct of its business, in part, to someone 


else. 

The through business must be handled as a compleve unit 
if it is to be efficiently done. The correct course, therefore, 

pears obvious, viz., to depute a body to do for ali 
y seering nations that which no one nation can do for itself. 

This is already practised by banks and railways in their 
pd houses. Once the fact has been grasped that there 
is no reason whatever for the corporate spheres of influence 
and the operating areas to be identical, and that each re- 

uires quite separate consideration for its determination, 
e will be no real difficulty in arranging operating areas 
for efficiency and apart from corporate spheres. 

If it was possible for the nations to agree on unity of con- 
trol for the purposes of war, it ought not to be beyond their 
powers to agree to a unity of control for the efficient working 
of the through-telephone business. It is not enough for the 
separate organisations to attempt to agree to a e of rules 
to which each shall subscribe—such an attempt would only 
be to court failure. Control can only be effected by a living 
authority always on duty. 

Besides the ra gnc | considerations there are weighty 
reasons connected with the circuit lay-out, business cy, 
rates, and operating, which make it impossible to give an 
adequate through service without unity of control. 

Suggested Organisation.—At present it is difficult enough 
for the various administrations to obtain the money required 
for the construction of such plant as is demanded by their 
own traffic, let alone for the fostering of traffic by the con- 
struction of lines not yet called for by public demand and 
for the construction of lines between non-contiguous 
countries, which, although demanded, are not required by 
the intermediate eountries through which they pass 

The alternative suggestions which present themselves 


are: 

(1) 1 To operate all the through business, both within and 
between the various countries in Europe, by a single long- 
lines company working under licences from the various 
Governments, taking the calls from the local originating 
organisations, and being entirely responsible for them until 
turned over to the local receiving organisation. 

Governments would put the long-lines company into a 

per legal position, and make it plain that the company 
Bad the goodwill and support of the country, and they would 
co-operate with the company in the handling of the traffic. 
lt might also be found desirable to turn over to the company, 
either on purchase or rental, certain lines and equipment 

already in existence for handling through traffic. 

The advantages of this course would be that unified con- 
trol could be achieved at once. The service would be on 
an ordinary commercial basis, and, if the fees were correct, 
sufficient money could raised to construct all lines and 
called for. 

(2) The second alternative is for the various Governments 
to form what would in effect be a private company or Commis- 
sion, of which the Governments only would be the stock- 
holders, to do the work described in the first alternative, and 
from each subscribing Government the Commission would de- 
rive its authority in that country. The Commission being sup- 
plied by funds on some agreed plan of participation by each 
Government, would be the sole judge of the plant to be con- 
structed and operated, within the scope of the money put at 
its disposal, and it would assume the ordinary responsibilities 
of a board of directors of a i company, carrying out all 
the necessary functions an epee’ reporting results 
to those who supplied the capita! 

The above is the merest sketch of a scheme, but if it 
should find acceptance I am ready to put forward for con- 
sideration by the proper authorities a plan which I believe 
will be found to provide a basis on which the countries can 
be represented on equal terms, and by which no unfair 
burden is placed on any country, and I believe such a plan 
would result in better service and be self-supporting. 

(3) The third alternative is frankly one of a temporising 
nature. It is that the various operating telephone authori- 
ties should form themselves into an association for the pur- 
pose of studying this and other matters. 

If I may venture to make a definite suggestion, it is that 
the telephone authorities of Europe—including the United 
Kingdom—as telephone-operating authorities rather than as 
Government departments—should hold an early conference 
of all the telephone authorities, companies and municipalities 
as well as Government departments, to study in detail this 
problem and endeavour to find a solution. I am convinced 
that unity of control over the through traffic must obtain in 
the end, but whether the through traffic is handled by one 
organisation or by many, there are matters which urgently 
require agreement for the oo of telephony as an 
éfficient agent for service in Euro 

Almost entirelv, what has been radd is limited to threagh 
communication by telephony. This is not because there is 
nothing to be said regarding local service, but rather because 
it seemed better to try to focus attention on what at the 
moment is the greatest telephone problem in Europe, 
namely : How shall the through business be organised? The 


time has come when the organisation must, if it is to remain 
etficient, change from unicellular to multicellular and the 
various ‘cells must take up special functions rather than ail 
functions; in that way only can the whole organisation make 


progress. 

In the telephone we have the most perfect means of com- 
munication of which we know. If ony we will use it, not 
alone will it benefit the industry of the nation, but we ‘shall 
be making a definite step towards reducing international 
jealousies and fears and increasing the goodwill without 
which there cannot be peace on earth. 


Irish Centre. 
CHAIRMAN’S ADDRESS.—Abstract. 
Mr. E. C. Hanpcock, M.I.E.E., presiding, in Trinity College, 
Dublin, at the opening meeting of the 1922-23 session of the 
lrish Centre of the Institution, dealt with the future of the 
Centre and of the electrical industry in Ireiand. 

As regarded the Centre, he asked the members to consider 
how the recent change of Government in Ireland was likeiy 
to affect their profession. Irishmen were conspicuous in the 
profession. They had given it many of its greatest men, 
trom the late Lord Kelvin to their President, Mr. Frank Gill, 
who was not only a Dublin man, but one of the founders 
of the lrish Centre, which was composed of electrical engi- 
neers of all branches, with one exception, numbering 148. It 
was on this body of men that the community relied for its 
supply of electricity; in fact, there was not a profession or 
trade that was not in a major or minor degree dependent 
upon them. 

There were two pte open to their Centre—one, that of 
apathy, allowing others to accept responsibility ; but if they 
remained apathetic they could not expect to be taken 
seriously if they protested against any technical rule or regu- 
lation of which they disapproved. ‘ithe second path, and to 
him the only possible one, was to manfully accept their 
responsibility and, further, to make it clear to all concerned 
that their members could not reasonably be expected to be 
responsible for the carrying out of technical rules and regula- 
tions unless the Centre had a voice in their framing. The 
change of Government was going to be beneficial to the Irish 
Centre in the ratio that it accepted responsibility. He 
urged the necessity of a definite understanding between the 
Institution and the Government Department covering the 
technical regulations for the generation of electricity. 

Another matter was as to the possibility of electrical manu- 
factures in the Irish Free State. He regretted that, apart 
from one small company, he knew of nobody attempting 
electrical manufacture. That was a most unhealthy state of 
affairs, not only for the profession, but for the whole country. 
The change of Government in Ireland would give a strong 
inducement that had been absent before, for the Govern- 
ment would be able to place contracts at home, and these 
would ensure the manufacturer a start. Without such con- 
tracts it would be difficult to face outside competition. 

Proceeding, Mr. Handcock advocated the establishment of 
a bureau of inventions and a research department. There 
should be, he said, a laboratory at each of their electrical 
training colleges. Tens of thousands of pounds of national 
money were annually expended in technical colleges covering 
the first step in the education of young electrical students, 
but for the second, and, nationally, more important > = 
@ penny was expended, and, in consequence, youn 
had to leave the country to gain the necessary know bes in 
experience, and they seldom returned. 

They in Ireland were relatively a small community, now 
starting at a most critical period in their ecdnomic develop- 
ment; but they were starting free from precedent and vested 
rights. That, he held, was a combination that made for 
efficiency. It was most desirable that everybody interested 
in electricity should co-operate in building up the country. 
He would be satisfied if his remarks had any effect in 
awakening them to their responsibilities. 

Turning to electrical schemes in contemplation, Mr. 
Handcock said the River Bann would, judging from 
present appearances, be the first of the Irish rivers to 
be harnessed on a_ substantial scale for the generation 
of electricity. A strong syndicate had_ the undertaking 
in hand, and it hoped to pilot a_ Bill through - 
Northern Parliament in the immediate future. The 


and other engineering associations had _ discussed es 
possibilities of the harnessing of the Liffey, and were 
now awaiting final recommendations. It was to 


hoped that the decisions covering the method of finance and 
control would be taken and published without delay. These 
decisions would be very important, as they would form a 
precedent for other schemes; and, seeing that water-power 
was a national resource, national money, to some extent at 
least, should be applied to its development. It was reason- 
able to assume that, in 12 or 15 years,..after a considerable 
portion of the capital had been repaid, the Liffey scheme 
would prove a valuable source of revenue to the nation. 

On the question of wireless, it was for the Centre largely 
to say whether it would retain a directing control. If it were 
to do that the members must actively interest themselves in 
the new science, co-operate with those specialising in it, and 
help from their wider experience. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


Steam Condensing Plant. 


We have noted with much interest the statement recently 
made in your Journal by Messrs. Cole, Marchent & Morley 
that the “‘ Delas’’ ejector uses 25 per cent. less steam than 
any other type of ejector. 

Possibly Messrs. Cole, Marchent & Morley have carried 
out tests on every type of steam jet apparatus constructed, but 
we are unable to agree with their figures. If, therefore, they 
will refer to three surface eondensing plants fitted with the 
** Delas ’’ ejector and in commercial use in power stations in 
this country, we shall endeavour to arrange with Professor 
Stoney, or some other eminent and independent engineer, to 
carry out tests at our expense with a view to comparing the 
results with figures at present in our possession. 

With reference to the cooling of ejector throats by the circu- 
lation of cold water, Messrs. Cole, Marchent & Morley claim 
this as the basis of the Delas design, and a feature possessed 


by no other ejector. We can refer to several ejectors having . 


such an arrangement, and perhaps the most interesting type 
of ejector possessing this feature is the ejector designed by 
the Wheeler Co., of Philadelphia, in which the convergent 
i of the throat is surrounded by a cold-water jacket. 

is ejector is described in British Patent No. 157,211, which 
has recently been cited by the British Patent Office against 
the ‘‘ Delas’’ patents, and appears to us to be a very clear 
anticipation of the ‘‘ Delas’’ ejector, and certainly disposes 
of any claim that they alone are entitled to cool the throat 
of an ejector by a circulation of cold water. 


H. Fothergill & Co. 
Westminster, November 6th, 1922. , 


Salesmanship in Relation to Small Electric Fires and 
Cookers. 


Mr. F. E. Rowland ventilates, in your issue of November 3rd, 
a long-recognised difficulty in selling, experienced by makers 
of electric fires and of other electrical apparatus. The cost 
and inconvenience of the wiring does, unfortunately, deter 
many people. 

The real way out is for electrical contractors to do as was 
suggested by Mr. Hughman at the E.D.A. Salesmanship 
Conference referred to by Mr. Rowland. When a contractor 
secures a Wiring contract for lighting only, he should use 
all his persuasive powers to induce his customer to install a 
power circuit, if not for immediate, then for future, use. If 
the case is properly presented, the consumer will often agree. 

For wiring for power, or for an extension to an existing 
installation, I think one of the modern metal-sheathed sur- 
face systems, such as the Henley wiring system, provides 
the most economical method. 

W. A. Moore. 


Forest Gate, November 6th, 1922. 


The Administrative Staff and Sir Lynden Macassey. 


My attention has been drawn to an article appearing in the 
ExectricaL Review, of October 13th, 1922, dealing with Sir 
Lynden Macassey’s book entitled ‘‘ Labour Policy: False and 
True,’’ and more particularly to a reference in the book to 
the staff and the comments of your reviewer. 

The distinguished author of the book in question expresses 
the opinion that *‘ The Administrative Staff has not attained 
to a true conception of their real part in industry.’”’ He is 
probably entirely unaware of the fact that it is not so much 
the case that the staff has not a true conception of its part in 
industry, but rather that its conception is so advanced that it 
has necessitated the use of the ccmbined forces of the employers 
in an endeavour to subdue it. 

Your reviewer, however, is even wider from the mark. 
I have yet to learn that the members of the commercial and 
clerical staffs in the electricity supply industry have ever 
acted ‘‘ as the catspaw of the employer,’’ as he asserts. On 
the contrary, I know of several cases where members of this 
Association have suffered considerably through participation 
in the affairs of the Association. 

It is almost humorous to note that an exception is made 
in the case of the E.P.E.A. and the comments, in addition 
to advertising that Association, are written in such a strain 
that one is tempted to think that the paragraph in question 
was written by a member of the E.P.E.A. It is also ex- 
ceedingly strange that your contributor should state that he 
has never heard of a staff union other than the E.P.E.A., 
which has ever set ‘ seriously about the improvement of the 
lot of its members.’’ Either your correspondent is new to 
the industry, or he has not studied the Etecrrica, Review 
very closely during the last few years—else he would have seen 
that continued endeavours have been made by this Associa- 
tion to enlist the membership of every commercial and 
clerical worker in electricity supply undertakings throughout 


the country. This work of extensive propaganda has been 
carried out continually during the past tour years, and a 
very high percentage of membership was attamed in 1920. 

Association was, with the E.P.K.A., a constituent mem- 
ber of the National Joint Board and, far from being a cats- 
paw of the employers, fought through with its salary scheme 
which culminated in the recommendations of the National 
Joint Board of May, 1920. It was then the fiasco began. 
Employers all over the country repudiated the decisions of 
their chosen representatives and, with the exception of a 
few undertakings, refused to honour their agreéments. ‘I'he 
employers’ side of the National Joint Board never tried to 
do anything, either alone or in conjunction with the 
employés’ side, as a National Joint Board, to bring the 
undertakings into line. Their only answer was to the eflect 
that the force of circumstances and the opposition of 
employers throughout the country was too strong for them 
to do anything at all for the Association or its members. Does 
this admission sound like acting as-a catspaw for the 
employers? 

The Association was eventually forced, and without pro- 
test from its colleagues of the H.P.E.A., to withdraw from 
the National Joint Board in October, 1921, which act seriously 
affected the membership of the Association, and in conjunc- 
tion with the general reaction and depression in trade union 
circles, had a marked effect upon its membership!’ The 
Association, however, has emerged from that time of crisis, 
and is pursuing a policy of progress and reconstruction which 
is bound to appeal irresistibly to all the commercial and 
clerical workers in the industry. 

An opinion of a well-known employer in the industry is 
worth quoting. He said: ‘“‘that so far as the industrial 
ideals of this Association are concerned, we are about five 
years too early, but; unfortunately, on the wage question we 
are about 12 months too late.’’ This was said in 1920, so, 
perhaps, we are nearing the period when the fundamental 
principles advocated by this Association in 1919 will be most 
opportune. 

This Association is still the only organisation registered as 
a trade union specially and exclusively organised among the 
workers, and for the workers, on the commercial and clerical 
side of the electricity supply industry. 

In the same number of your journal a paragraph appears 
relating to a successful concert recently held by this Associa- 
tion at Anderton’s Hotel, from which it would appear that 
the Association is still flourishing. The trouble in the past 
has been largely due to the fact that the Association has not 
given full publicity to its progress and, what would have 
been more to the point, its struggles against the almost over- 
whelming opposition of the employers and other staff unions 
in combination against us. ; 

As I have mentioned above, a more progressive and con+ 
structional programme is in progress, and in future we shall 
publish far more about ourselves than in the past, as it 
would seem that any work undertaken without a flourish of 
trumpets is not recognised, but to bang the big drum is to 
give the impression of making the most progress. 

Much could be written with regard to the opinions of the 
members of this Association, both regarding the employers’ 
attitude on the National Joint Board and the outlook in 
general, but space will not permit it. 

In one sense we agree with your correspondent’s remark 
that the solution of the labour problem is not going ‘to be 
‘reached by flying to it or rushing to it. It is education, 
and education alone, that must bring about the permanent 
improvement of the position.’” That sentence simply em- 
bodies one of the most difficult things my Association is out 
to undertake, viz., to educate the commercial and clerical 
members to the fact that their salvation lies in industrial 
organisation, such as is provided by this Assocation. 


G. R. Smith, 
General Secretary, 
Electricity Supply Commercial Association. 


London, S.E.9., November 6th, 1922. 


(The article in question was editorial. Our correspondent 
goes out of his way to fit on a cap which does not belong to 
him. Why should he suppose that the ** Administrative Staff ” 
referred to by Sir Lyncen Macassey, in dealing with industry 
in general, is that of the electrical industry in particular; or 
that the administrative staff consists only of commercial and 
clerical members? The technical members will have some- 
thing to say on that point. Wiehe Sa 

We are pleased to know that the Association is flourishing, 
and is about to adopt a more progressive policy; it has always 
been assured of the sympathetic interest of the technical Press. 
—Ebps. Euec. Rev.] 


Shift Engineers’ Salaries. 


Well done, the shift engineers! Be British and keep on 
keeping on. Constant dropping wears away the hardest 
stone. We have it on the highest authority that the most 


_ obstinate cases, even though they ‘‘ Fear not God neither do 


they regard man,” yield to this treatment. The shift engi- 
neers have an unassailable case of flagrant injustice; it would 
be a crime and an outrage on every drop of British blood in 
your veins to sit down under it. ‘ 
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On the other hand it is as well to remember the story of 
the eminent philanthropist and the small boy, who had lost 
a shilling. The poor little fellow was crying bitterly. His 
mother had sent him out with two shillings to buy groceries 
and a big boy had taken one shilling away from him. ‘* But 
why didn’t you shout out?” the good man asked. ‘‘I did,” 
the boy answered, and gave a sample of how he had shouted. 
‘“*Can’t you shout any louder than that?’’ the man asked. 
The boy shook his head. Then the eminent philanthropist, 
sympathetic tears rolling down his cheeks, took the other 
shilling. 

c.S. W. 


November Oth, 1922. 


LEGAL. 


OosTs IN THE MARCONI Case. 


THE question of costs of Marconi’s Wireless Telegraph Co., 
Ltd., against the Mullard Radio Valve Co., Ltd., in the action 
in which judgment was given on October 19th (vide Exec. 
Rev., October 27th), came before Mr. Justice Lawrence for 
argument in the Chancery Division on November Ist. 

Mr. Hunter Gray, K.C., appearing for the plaintiffs, asked 
that they should have the costs, as they had succeeded upon 
an important question raised. 

His Lorpsuir said that when there was only one claim in 
a patent action, and that failed, the action would be dis- 
missed with costs, but in this case he was prepared to give 
a certificate of validity of the patents which had been 
attacked. 

Sm Duncan Keruy, K.C., appearing for the defendants, in 
reply to a question of the Judge as to why defendants should 
not pay the costs of the action so far as the validity of the 
patents was concerned, said that the rule had always been 
that the successful party should have the costs of the action 
unless the Judge thought otherwise. 

His Lorpsuip: I am going to give you the general costs. 

Sm Duncan Keriy said the question was whether the 
plaintiffs should have any costs on the issue of validity. He 
agreed that that might have been a separate issue, but it was 
material to the other matter. He submitted that in the 
circumstances the defendants should be paid the costs of the 
action, and that they should have the costs of the separate 
issue in addition. The plaintiffs had really failed to make 
out the patent which they came to support. 

His Lorpsuip, after further argument, said it was 
admitted that the question as to the payment of the costs 
was a matter for his discretion, and he purposed to exercise 
that discretion by ordering the plaintiffs to pay to the de- 
fendants the general costs of the action and the costs of the 
issue of infringement. He would further exercise his dis- 
cretion in ordering that the defendant company should pay 
to the plaintiff company the costs involved by the attack on 
the validity of the Letters Patent of the plaintiff company. 
There would be a return of those costs if so ordered by the 
Court of Appeal. He would also give a certificate of validity 
of Round’s patent, limited, on the third claim, and also a cer- 
tificate of validity of Peri’s patent, of which the plaintiffs 
were the registered owners. : 


COMPENSATION AWARD AGAINST THE ENGLISH ELeEcTRIC Co., 
Lap. 


On November 27th, at the Stafford County Court, George 
Draper, a fitter employed at the works of the English Elec- 
tric Co., Ltd., applied for compensation in respect of an 
accident by which he was rendered unable to follow his 
employment. The applicant said that while employed in dis- 
mantling a motorgenerator on a crane, on July 19th last, 
the hook and chain fell upon him, fracturing his jaw and 
giving him severe facial wounds, and shock. He stated that 

e was totally unable to work. Counsel for the company 
and a medical referee considered that the applicant was able 
to do light work, and, accepting this evidence, the judge 
made an award of £1 a week for partial disability. 


WALSALL HARDWARE MANUFACTURING Co., v. ELECTRIC 
COMPONENTS. 


In the Chancery Division on Tuesday, Mr. Justice Sargant 
heard this action, in which plaintiffs sought for an injunction 
to restrain the defendants from selling or advertising for sale 
any electric fittings under the name of “ Walsall Grip,”’ not 
being fittings of the plaintiffs’ manufacture.’ 

Sir ArTHUR CoLerax, K.C., said the main question for the 
Court was whether or not the expression ‘‘ Walsall Grip ’’ was 
distinctive of the plaintiffs’ goods. These consisted of con- 
tinuity fittings for the tubing of wires carrying electric cur- 
rent. The fittings consisted of elbows, bends and tees. The 
defendants’ case was that the expression ‘‘ Walsall Grip ’’ was 
distinctive of a known method of coupling up fittings, and 
was known to the trade and public to bear such a meaning. 
The plaintiffs complained of the sale by the defendants to the 
Jenner Light & Power Co. of fittings not-of their manufacture 
in execution of an order for ‘‘ Walsall Grip ’’ elbows, tees, and 


couplings. Counsel did not suggest that that was not an order 
occasioned by the publication by the defendants of a price 
list, and the way the defendants dealt with that order pro- 
vided, he submitted, ample evidence that the ‘* Walsall Grip ”’ 
did mean what plaintiffs said it meant. 

The case was eventually settled, Lord Ualsbury consenting 
to the injunction asked for. Sir Arthur Golefax said the 
plaintiffs did not ask for any further relief, and each party 
would pay their own costs. 


HARRISON v. WesBER, LTD. 

In the Shoreditch County Court, on Vriday, before Judge 
Cluer, Mr. John Francis Harrison, of Princes street, 
Southend-on-Sea, dealer in electrical goods, sued Messrs. 
Webber, Ltd., of 47, Great Eastern Street, 6.0., also dealers 
in electrical goods, to recover £5 3s. The claim was for the 
storage of electric lamps, 36s.; for 6 doz. broken lamps, 6Us. ; 
and railway carriage, 7s. Mr. A. E. Robinson appeared for 
the defence. 

A month ago the plaintiff was sued by the defendants for 
a quantity of electric lamps supplied, which Mr. Harrison 
denied ordering, as the voltage did not suit Southend. He 
lost the day on that occasion. On Friday plaintiff said his 
claim had to do with an order given some time previously 
to the lamps referred to in the last action, six dozen of the 
lamps arriving smashed. The defendants advertised in the 
ExvectricaL Review that they would change all broken ones, 
so they were returned, but the defendants once more sent 
them back to him, so that he had to pay the carriage both 
ways. He did not counterclaim on the occasion of the last 
action, as the present summons had already been issued. 

JupGce Ciuer: It would have been wiser to have counter- 
claimed at the time. 

For the defence, Mr. Wesper said that he had never beard 
of the broken lamps, either by letter, telephone, or otherwise. 
At the particular time referred to by the plaintiff they were 
refusing all goods from Harrisons—they actually returned 
the 500 lamps which were disputed in the last action. 

JupGe Cuiver said that if that was so, they might have been 
returned, so he would adjourn the case to enable the plaintiif 
to call evidence from Southend, but the plaintiff would have 
to pay the costs of the day. ; 


Westminster E.S. Corroration, Lrp., v. WekeHaM StTupios, 
Lap. 

Tuts case, which was heard before Lords Justices Bankes, 
Scrutton, and Eve, in the Court of Appeal on November 
2nd, was an appeal of the defendants from the judgment of 
Mr. Justice Swift in the King’s Bench Division, the case 
raising the question whether professional photographers were 
under a liability to pay for the energy used for arc lamps 
solely for taking photographs on a power or lighting basis. 

The plaintiff company brought the action to recover 
£82 18s. 5d. for electricity supplied to the defendants. 

The case was reported in our issues of May 19th and 26th 
last. 

Mr. Bianco Wuire, for appellants, said that there was no 
dispute as to the figures. The learned judge had found that 
plaintiffs were entitled to charge at the lighting rate. He 
(Counsel) said that that was wrong. There was a separate 
meter for the arc light. There was no statutory distinction 
between current supplied for power and lighting purposes; 
it was a distinction introduced by the supply authorities 
themselves for their own commercial purposes, They quoted 
a lower rate for power purposes to induce people to take 
electricity during the day-time. The plaintiffs were entitled 
to charge 8d. unless defendants could protect themselves by 
Sections 19. and 20 of the Electric Lighting Act, 1882. The 
judge had found that the plaintiffs were entitled to do so pro- 
vided they treated all photographers alike. He submitted that 
that was wrong in law. 

Counsel explained that a special arrangement was made 
in October, 1921, by which, since that date, defendants and 
other professional photographers in the area were charged 
4d. a unit. 

Without calling upon Mr. Kennedy, for respondents, Lorn 
Justice Bankes, in his judgment, said that it was not dis- 
puted that the plaintiff company was entitled to differentiate 
between the charges it made and to do so up to whatever 
the maximum charge might be. As between customers the 
Electric Light Act, 1882, contained provisions against grant- 
ing undue preferences, and the defendants now contended 
that the plaintiffs had not brought themselves within the 
protection afforded by Section 19 of that Act. The case for 
the defendants was that the current supplied to them was 
for power; that fact, in his opinion, had been rightly found 
by the learned Judge in the defendants’ favour. But de- 
fendants said they had been overcharged having regard to 
what other customers for electricity for power purposes, who 
were not photographers, were charged, and that there was 
nothing to justify this distinction. The answer made by the 
plaintiff company was that it was entitled to charge 
photographers for power in excess of what it charged its 
other cuseomers, and it justified that on the ground that the 
circumstances of the case were not similar. That being so, 
the claim in respect of an overcharge failed, and the sppeal 
failed, and must be dismissed with costs. 

The other members of the Court concurred. 
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NEW PATENTS APPLIED FOR, 1922, 
(NOT YET PUBLISHED.) 


Complted expressly for this journal by Messrs. Surton-Jonss, ap 
Sturwans, Patent Agents, 285, High Holborn, London, W.C.1 


ctober Variable condensers for wireless telegraphy, J. Stockton. 


28,682. “ Dy egy for lighting vehicles." E. Dick. October 2lst. (Switzer- 
October "Bist, 1921.) 
28,684, “* Leciaaché batteries.’ E. E, Dutt and S. H. Godfrey. October 2lst. 
28,686. Time switch.’’ B. I. Citroen. October 2st. 
28,637. tileotric relays." Metropolitan-Vickers Electrical Co., Ltd., and 


28,604. system for motors, &c."’ Briitsh Thomson-Houston 
Ce., Lad. (General Klectric Co.). October 21st. 

28,714, Protective devices for electric circuits.’ British Thomson-Houston 
Co,, Lad., and A. S. Fitzgerald. October 21st. 

28,716. Sparking plugs." A. Baker and J. Hudson. October 

28,774. “Combined clamp and spring clip for testing sparking plugs.” 
C. R. Jones. October 23rd. 

805. “ Manufacture of metallic filaments for incandescent electric lamps, 

&e."* Edison Swan Electric Co., Ltd., and G. A. Percival. October 23rd. 

28,818. “ Electric motor-driven compressors."’ G. J. Spohrer. October 23rd. 
Electrical operation of typewriters."” J. D. Reots (J. R. Lyness). 


28,898. “* Electric welding machines."”” G. Gale. October 23rd. 

28,885. ‘ Protecting metals from corrosion.”’ British Thomson-Houston Co., 
Lid. (Geeercal Electric Co.). October 23rd. 

28,856. “‘ Electric horns, &c."" W. J. Gooderidge. October 24th. 

26,804. ‘‘ Electric plug-connecting boxes, &c."’ J. Phillip. October 24th. 

28,886. “ Klectric switch fuses.” C. C. Garrard, A. H. Railing, and A. F. 
Searle. 24th. 

28,907 . valve transmitters for wireless telegraphy.”  C. 
lige ™ Preston, and G. Shearing. October 24th. 

28,888. “ water heaters.”” J. Bousic. October 24th. 

28,900, “‘ Electro-magnetic control for telegraphic apparatus, &c."’ bk. L. 
Gruneawald. October 24th. (France, November 3rd, 1921.) 

28,904. “ Leclanché ceils."" S. H. Godfrey. October 24th. 

28,907. “Incandescent electric lamp."” W. J. Cameron. October 24th. 

28,918. “ Electric switches."” Hoover Suction Sweeper Co., Ltd. (Hoover 
Suctiog Sweeper Co.). October 24th. 

28,988. *‘ blectric traction installations for railless vehicles, &c."’ J. Vila. 
October 24th. 

28,996. “‘ Noa-spillable containers for electric accumulators, &c.” W. R. 
Ldwards. October 24th. 

26,990. “* Colour light signals."’ S. M. Day. October 24th. 

28,987. Kiectric cables.’’ Siemens & Halske Akt. Ges. October 24th. 
(Germany, | October Zath, 1921.) 

28,94. Blestri« bulb hoklere.”” S. Percival (Wells and Llewellyn). Octo- 


28,947. Klectvolytic apparatus.”’ J. P. Scott. October 24th. 
28,954. ‘ Kiectcric plugs.’’ T. Klotzli. October 24th. (Switzerland, July 


. “Compass and magnetic dip indicators.’ British Thomson-Houston 
oun Lad. October 24th. (United States, October 27th, 1921.) 

28,087. ‘* Electric switches.’’ British Thomson-Houston Co., Ltd., and J. 
Sugdea. Qctober 4th. 
23,958. and dynamo-electric machines."’ British Thom- 

Jousten Co. td., and Taylor. October 24th. 
28,059. “* Electric ship Saion™ British Thomson-Houston Co., Ltd., 
and A. Haig. October 24th. 

28,962. ‘‘ Klectron discharge apparatus.’’ D. J. Heilig and H. Willson 
October 24th. 

28,973. “ Speed regulators for electric motors,"" W. Dornig. October 24th 

28,974, “* Electric speed governors."’ W. Dornig. October 24th. 

28,070. “ Aerials, &c., for radio telegraphy.”. H. L. Milner and United 
Manufacturers & Agency, Ltd. October 24th. 

28,979. “* Combined sparking plug and signalling instrument.’’ E. Amerio 


28,982. “* Protective coverings for X-ray tubes."” F. Wranek. October 24th. 
28,984. *‘Combiaation electric kettle and alarm clock.” W. S. Moir. 
October 
28,986. “‘ Electric fanterns.” G. B. Burnside. October 25th. 
28,989. ‘* Torsional suspension for galvanometers, electrometers, &c."’ F 
A. Lindemaan. October 25th. 
29,005. “ Trip switches.” W. C. Priestly. October 25th. 
29,014. “Ignition mechanism for gas engines." W. L.  Diffendorf. 
October 25th. 
29,031, “‘ Receiviag wireless signals.’’ Nederlandsch-Indie. October 25th. 
(Holland, Oetober 29th, 1921.) 
29,083. ** Coil- holders for wireless apparatus."” H. Saville and C. H. 
Thornton. October 25th. 
29,039. “ Starting switches for alternating-current motors.’’ S. S, Wheeler. 
October 25th. 
29,057. ** Paper-insulated electric cables." Hydroloid, Ltd. (Exportingenieure 
fur Papler und Zelistofitechnik Ges.). October 25th. 
29,075. “ Electric wall plugs." A. Reyrolle & Co., Ltd., and H. F. 
Secretan. October 25th. 
29,076. ‘* Protective arrangements for alternating electric current systems.” 
R. w. Biles, Bleetrical Improvements, Ltd., and B. H. Leeson. October 25th. 
078. ‘* Variable condenser.” C. G. Hill. October 25th. (United States, 
20th.) 
29,081. “* Electric ship propulsion systems.”” J. P. C bell, Metropoli 
Vickers Electrical Co., Ltd., and L. Milter. 25th. 
“* Electric generators. J. Parr. October 25th. 
29,104. “Ignition apparatus for internal-combustion engines.’’ Rolls-Royce, 
Ltd., “ont F. H. Royce. October 25th. 


29, apparatus for internal-combustion engines."’ Rolls-Royce, 
Ltd., and F. H. Royce. October 25th. 
29,106. apparatus for internal-combustion engines.”” Rolls-Royce, 


Ltd., and F. H. Royce. October 25th. 

29°112. Electric switches,”’ British Thomson-Houston Co., Ltd., and L. 
Griffiths. October 25th. 

29,117. “ Devices for hermetically sealing in glass leading-in wires.”” Naam- 
ae Phillips’ Gloeilampenfabrieken. October 25th. (Holland, 

ay t 

18. * Electrodes for electric discharge tubes.’ Naamlooze Vennootschap 
Ghocilampenfabricken. October 25th. (Holland, June 13th. 

19. “* Hollow bodies in which electric current conductors are hermetically 
introduced through a glass wall.’’ Naamlooze Vennootschap Phillips’ Gloei- 
lampenfabrieken. October 25th. (Holland, July 28th.) 

29,120. “ Devices for hermetically sealing glass vessels.’ Naamlooze Ven- 
nootsceap Phillips’ Glocilampenfabrieken. October 25th. (Holland, August 


22nd. 

39,421, “ Cireuit breakers.” P. G. Van Wijk. October 25th. (Holland, 
October 26th, 1921.) 

130. ** Means for transmitting power from electric motor to sewing ma- 

chine, &c."" He Allbook and M. Hashfield. October 25th. 

29,139. ‘‘ Sparking plugs.” G. B. Sykes. October 26th. 

29,164. “* Automatic switch or contact device for battery or electric circuit.’ 
J. H. Barnett. October 26th. 

29,181. Aerials for wireless signalling.” H. P. Ford. October 26th. 


29,189. ‘* Blectro-magnetic relay for indicating current direction.” L. C. 
Preston. October 261 


29,192. “ Electric recletances,"” W. F. Chalker. October 26th. 
29,203. ‘‘ Permanent magnets.”” W. B. Sayers. October 26th. 
Electron discharge apparatus.’ D. J. Heilig and H. Willson. 


20,219. Electrically-operated oil-level indicator.” R. M. Almgill and 
Littlehampton Motor Co., Ltd. October 26th. 
29,224. ‘Apparatus for charging secondary batteries.” T. Stretton and 
be er Safety Lamp Co., Ltd. October 26th. 
Ignition apparatus for internal combustion engines.”” Rolls-Royce, 
Lid. “9 and F. H. Royce. October 26th. 
gines.”” Rolls-Royce, 


. “ Ignition apparatus fer inter 
Ltd., and F. H. Royce. October 26th. 

29,268. “Automatic electric lamp."’ P. Robert-Nicoud. October 26th. 
(Switzerland, December 4th, 1921.) 
. “ Electric arc welding.” Quasi Arc Co., Ltd., and A. P. Strohmenger- 
October 26th. 

276. ‘* Electric lamps for motor vehicles.” C. Harvey and H. Warwick. 

October 27th. 


PUBLISHED SPECIFICATIONS, 


The aumbere in parentheses are those which the wil be 
printed and abridged, and all subecquent proceedings will be teken. 


1921. 

10,038. ‘* High-frequency duplex signalling systems.’’ Western Electric Ce... 
Ltd. (Western Electric Co., Inc.). April Sth, 1921. (186 

10,595. systems. fiir Drahtlose Telegraphie. April 
1920. (161,573 ) 

11,966. ‘ Electric power transmission and braking systems."’ British Thom- 
son-Houston Co., Ltd. (General Electric Co,). April 26th, 1921. (Addition 
to 180,456.) (186,953.) 

12,727. *“* Means for switching on and the “abt 6 of current to an. 
electric motor."” C. Sugden. February 1922. 954.) 

15,618. Electric flashing apparatus.” Ww. Meticesh, Jackson (Bossard 
Railway Signal Corporation). June 6th, 1921. (186,961.) 

003. ‘‘ Brush holders in dynamo-electric machines and other electrica: 
apparatus."” J. W. Drake and G. A. Kick. June 10th, 1921. (186,966.) 

16,037. ‘‘ Telephone exchange systems.’’ Western Electric Co., Ltd., and 
L. Polinkowsky. June 10th, 1921. (186,967. 

16,205. ‘ Electrical resistance.” G. J. Bjerre. June 18th, 1921. (186,973.) 

17,933. ‘* Electrical starting and igniting ‘woot for internal-combustio~ 
engines.”” Scintilla (firm of). July Ist, 1920. 

18,086. “ Masts for supporting overhead ivaais transmission lines and 
like purposes.”” G. V. Twiss. July 4th, 1921. (186,976.) 

18,317. ‘‘ Dynamo-electric machines.” British Thomson-Houston Co., Ltd. 
(Compagnie Francaise Thomeon- Houston). July 5th, 1921. (186,981.) 

18,322. “‘ Lighting fixtures.’ British Thomson-Housten Ce., Ltd. (General. 
Electric Co.). July 6th, 1921. (186,984.) 

18,363. Electrical batteries or accumulators.” I. E, Kohlimeyer. 
July 6th, 1921. (186,98 

18,446. equipments.’’ British Thomson-Houston Co., Ltd 
(General Electric Co.). July 7th, -. (186,991.) 

18,608. “ Electric switches.’ 5. R. W. Grainge and V. R. Hurle. July 
9th, 1921. (187,002.) 

18,633. Electric controllers for alternating-curreat electric motors."’ J. A. 
Steven. July 9th, 1921. (187 ,006.) 

18,965. ‘* Electric switches.”” W. A. Coates, G. E. Gittins, D. R. Davies, 
and Metropolitan-Vickers Electrical Co., Ltd, July 18th, 1921. (187,027.) 

19,204. ‘* Vacuum or low-pressure tubes or the like for electrical discharges.” 
A. H. S. Colebrooke and W. A. Williams. July 16th, 1921. (187,034.) 

19,351. ‘‘ Master controllers for electric control systems.” N. E. North 
and Metropolitan-Vickers Electrical Co., Ltd. July 1th, 1921. (187,038.) 

19,477. ‘* Electric indicating and testing apparatus.” H. F. D. Jacob. July 
19,1 (187 ,040.) 

19,878. ‘* Means for recording aeptees calls.” L. B. Davis. July 25th, 
application, 26,056/21.) (187,045.) 

Electro-magnetic control systems.”’ British Thomson-Houston 
m.. = nt (General Electric Co., Ltd.). July 25th, 1981. (187 ,046.) 

20,292. ‘* Maintenance of high vacua in closed vesesis, such as electric 
dischar —_ " General Electric Co., Ltd., and N. R. Campbell. July 
28th, 1921. (187,055.) 

20/59 4. “Electric switches.” R, Alkan. March 19th, 1921. (Addition te 
149,940.) (177,484.) 

20,595. Speed-regulating devices for electrically-driven vehicles." D. 
Batty and Associated Equipment Co., Ltd. August 3nd, 1921. (187,059) 

20,907. “‘ Electrical heating of incubators.” L. G Brazier. August 6th, 
1931. (187,063.) 

22,884. “Aluminium alloys.’ British Thomson-Houston Co., Ltd. (Gen- 
eral Electric Co.). August sth, 1921. (187, 

22,885. ‘* Chemical apparatus for precipitation purposes.”” British 


Houston Co., Ltd. (General Electric Co.). August 28th, 1921. (187,09C ) 

23,872. “Circuits and tlectro-medical apparatus for trancforming and 
utilising electric currents.’ General Electric Pane Ltd., Watson & Sons 
(Electro-Medical), Ltd.; H. B. Gough, and B. S. ber 7th, 1921. 
(187,098. 


) 
24,202. Electric circuit breakers." M. Paul. 12th, 1921. 
(Convention fate not granted.) 
24,655. M. 


(187,110.) 
25,148. ‘‘ Systems of electric motor control and ap Matus therefor.” British 
Thomson-Houston Co., Ltd. (General Electric Cah: September 22nd, 1921. 


Carolus. September 16th, 1921. 


(187,117.) 
25,720. ‘* Miners’ safet other det hand lamps.”” G. Oldham and 
J. Oldham. September 87,125.) 


25,895. ‘* Combination connection on for electrical Lay 4 and the 
like.” A. Milham and A. Hippesley. September 30th, 1921. (187,127 

26,425. Telephone systems."’ Automatic Telepic Manufacturing Co., 
Ltd. October 15th, 1920. (Addition to 134.193.) (170,283.) 

27,464. ‘* Adjustable electrical contacts.” I. H. Parsons. October 17th, 
1921. (187,139. 

31,539. “Circuits for electrical oscillations.” Ges. fiir Drahtlose Tele- 
graphie. November 25th, 1920. (ratent of addition not granted.) (172,024.) 


1922. 

2,511. “ ae ae transformers.”” E. Haefely et Cie. Akt. Ges. Febru- 
ary 9th, 1921. (175,261.) 

4,339. “* saetaltie vapour lamp.” Dr. P. Eversheim. . February 14th, 19228. 
(Addition to 166,144.) (187,176.} 

6,332. ‘* Electric hoisting device." B. Bomborn. March 3rd, 1922. (187,180.) 

8,773. ‘* Overload circuit Sees for electric motors started by a starti 
resistance.’ F. Krupp Akt. Ges. April 25th, 1921. (Addition to 173 5245 


49.) 
11.121. “ Insulating sleeves for electric transformers and the like.” E, 
sy A et Cie. Akt. Ges. April 2iet, 1921. (178,849.) 

“Winding devices paying-out and winding-in electric 
R. D. Stowell, N. D. Robertson, and Wayne 
fires) Co., Ltd. July isth, 1921. (Divided application on 184,518.) 
(l 


19,900. Electric flashlight lamp.”” Aktiebolaget Birka Septem- 
ber 30th, 1920. (Dividend application on 169,696.) (183,470.) 

24,229. ‘* Electrically-lighted sewing machine." W. Fairweather (Sin, 
Co.). 


epte nber 2nd, 1921. (Divided application on 23,319/21.) 
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